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ABSTRACT
Type 2 diabetes could potentially affect 61 million Americans in the next 10 years 
according to the Centers for Disease Control. Diabetes education is considered a 
cornerstone of diabetes management. Rural clinics face challenges of providing education 
to individuals with diabetes. This quasi-experimental research study examines 40 
individuals with diabetes in a rural health care clinic to evaluate the effectiveness of a 
free diabetic education intervention. The intervention group (n=20), which received 
diabetes education by an RN demonstrate a decline in Ale values that reached statistical 
significance. Diabetes empowerment scores were also compared between the intervention 
and control group, with the scores being higher in the intervention group, but not 
reaching statistical significance. Recommendations for further education interventions are 




Discussion in this chapter will include an introduction to the study, the 
significance and background of diabetes, pre-diabetes, self-management of diabetes, 
diabetes education and the rural environment, and an explanation of the purpose of the 
intervention. The problem statement and hypothesis will also be included in the purpose 
of the study of evaluating diabetes teaching in a rural environment.
Diabetes is predicted to affect one out of every three Americans bom after the 
year 2000 (Centers for Disease Control [CDC], 2006). Statistics from 2005 place the 
number of newly diagnosed individuals with diabetes in America at 1.5 million people 
during that year, and brought the current number of people with type 2 diabetes to 20 
million (CDC, 2005). Current estimates of people with pre-diabetes from the CDC (2005) 
indicated that 41 million people have the potential to develop type 2 diabetes in the next 
10 years. The estimates from the CDC and current expanding prevalence of diabetes 
signify that significant changes in health care will be taking place. In addition to the 
impact of increasing prevalence of chronic illness, health care dollars will be affected as 
an estimate from 2002 places the annual cost of diabetic care at a staggering 132 billion 
dollars (Garrett et al., 2005). Annual cost of care for a person with diabetes is over 
$13,000, compared to $2,000 for a patient without diabetes (Garrett et al., 2005). These
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numbers are astonishing, and the impact is felt by nurses as they come in contact with 
more individuals with diabetes than ever before.
Ninety-five percent of the care that the client with diabetes provides is self-care 
(Funnell & Anderson, 2003). Knowledge about diabetes care is available to diagnosed 
individuals through a variety of sources, including the internet, free health journals, 
television, health care providers and other resources. Our advances in technology create 
an environment that has greater opportunities for individuals to provide better care for 
themselves. Streamlined glucose meters, insulin pumps, low carbohydrate products, and 
health clubs are just a sample of new developments that allow the person with diabetes to 
more easily self-manage their illness.
Diabetes education is also dynamic and certain to be an expectation of nurses in a 
variety of settings in the foreseeable future. Due to the increasing prevalence of diabetes 
and the significant impact it has on health care, future nursing care will be focused on 
prevention and treatment of this chronic illness. All nurses regardless of their job title and 
education level are expected to understand the causes, definitions, care and treatment of 
diabetes. Future planning for nursing care should include education and research about 
diabetes management and discoveries made regarding diabetes care.
Urban and rural facilities are also expected to provide diabetes care and 
education. Most urban facilities have a department devoted to diabetes education, with 
specialized staff trained to provide health care to clients with diabetes. Rural facilities are 
increasingly expected to provide these services as well, despite often suffering from 
staffing shortages, lack of specialized physicians, and less revenue devoted to chronic 
illness (Bushy, 2004). In addition, individuals in rural areas are recognized as “more
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likely to be uninsured, poor, and chronically ill” (Caldwell, Peters, & Dracup, 2005, 
p. 983e7), placing further demands on rural institutions that often they are not prepared to 
meet.
This study will examine a rural education intervention aimed at meeting the 
challenge of teaching persons diagnosed with diabetes or at high risk for developing 
diabetes. Outcomes of this program will be examined for effectiveness in the target 
population. Currently, the diabetes education intervention is provided at no cost to the 
client, and is intended to meet a health care need with available resources. Ideally the 
education is providing a service that will assist patients to achieve better health. In the 
words of Funnell and Anderson (2004), the goal of any intervention is “to help clients 
achieve their goals and overcome barriers through education, appropriate care 
recommendations, expert advice and support” (p. 124).
The significance of diabetes type 2 in the rural care primary setting is indicated by 
the increase in prevalence of diabetes. Rural residents are more likely to experience 
chronic illnesses, and this creates a need in rural areas for education that can address the 
needs of the population (Caldwell et al., 2005). Using available resources and providing a 
service to the community is an expectation of a rural health care clinic, and has been 
demonstrated to be an effective tool for meeting rural health needs in the past. The effect 
of providing education free of charge to individuals in a rural area will be evaluated as 
described, particularly for the care of individuals diagnosed with type 2 diabetes.
Problem/Relevance
Winer and Sowers (2004), report that in 1985, 30 million people worldwide were 
affected by diabetes, but by 1995 this number had climbed to 135 million, approximately
3
4% of the world population. Statistics from the CDC (2006) state that the current 
prevalence of diabetes in the United States is 7% of the population. The actual number of 
people diagnosed with diabetes is 14.6 million, and it is estimated that over 6.2 million 
people have diabetes and are not yet diagnosed (CDC, 2006). While diabetes is a chronic 
disease that affects the total population, the prevalence is higher in those age 60 and over, 
with 20% of the population in this age group diagnosed with type 2 diabetes (North 
Dakota Department of Health [NDDoH], 2004).
While recognized nationally as a health problem, North Dakotans also 
experiences similar increased percentages of diabetes. The estimated prevalence of North 
Dakotans diagnosed with diabetes made up 5.8% of the population in 2005. This 
translated to over 32,000 North Dakota citizens actually diagnosed with diabetes 
(NDDoH, 2007). The prevalence of undiagnosed diabetes is projected to be around 2.5% 
of the population, and among the North Dakota Medicare population, the prevalence is 
13% according to a surveillance report (NDDoH, 2000). One in ten North Dakota adults 
have diabetes, but may not yet is diagnosed. Estimates in 2007 indicated that 16,000 
adults in North Dakota have diabetes but are undiagnosed (NDDoH, 2007).
Debilitating complications of diabetes include neuropathy, nephropathy, 
retinopathy, peripheral vascular disease and cardiovascular disease. People with diabetes 
are more likely to experience coronary heart disease that leads to stroke, heart failure, and 
hypertension (Angelo, Huang, & Carden, 2005). Diabetes is the leading cause of 
blindness in the United States (Quinn, 2001), and while often preventable, more than 
200,000 Americans die annually as a result of diabetic complications (Winer & Sowers, 
2004). Complications of diabetes could be prevented or delayed by achieving glycemic
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control, which is the maintenance of blood glucose values in a target range. The decrease 
of an Ale level by 1% reduces the risk of complications by 40% (CDC, 2005).
Pre-diabetes is a diagnosis that indicates a person is at higher risk for developing 
diabetes. The prevalence of pre-diabetes from the CDC indicates that about 26% of the 
American population over age 20 have this condition. Statistics indicate that over 41 
million people age 40-74 are at risk of developing diabetes. The number of individuals in 
North Dakota with pre-diabetes is estimated to be 125,000 (NDDoH, 2007). Despite 
these alarming numbers, early detection and education about self-management has 
proven to prevent or delay the onset of diabetes type 2. With proper diet modifications 
and exercise, there is evidence that diabetes is not a necessary conclusion of pre-diabetes 
(Benjamin, Rodolfo, Geiss, Rolka, & Narayan, 2003; Inzucchi & Sherwin, 2005; 
Tuomilehto et al., 2001).
According to Krichbaum, Aarestad, and Buethe (2003), the increased prevalence 
of diabetes “warrants immediate attention to develop strategies that will prevent diabetes 
and promote health in people already affected” (p. 654). The NDDoH urges that diabetes 
management strategies should be employed to reduce the prevalence of this “large, 
preventable burden of illness and death among people in North Dakota” (NDDoH, 2004). 
The goal of diabetes care is to achieve glycemic control, thereby preventing 
complications associated with diabetes. Avoidance of complications and prevention of 
chronic illness is an achievable health outcome when people have the resources for self- 
care management (Sousa & Zauszniewski, 2005). Proper education about self-care is 
critical as 95% of diabetes care is performed by the individual diagnosed with diabetes 
(Anderson, Fitzgeral, Funnell, & Marrero, 2000; Krichbaum et al., 2003).
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Barriers to self-management of diabetes that are identified frequently in literature 
include maintaining behavior changes, inadequate social support for the long term care of 
diabetes, and lack of resources and education to properly perform self-care (Hall, Joseph, 
& Schwartz-Barcott, 2003). Other hurdles clients must overcome are self-testing, 
medication adjustments, and accommodating lifestyle changes in diet and exercise. 
Accompanying the diagnosis of diabetes can be the failure to understand complications 
caused by poor glycemic control, fear of the unknown and even denial of the diagnosis in 
some cases (Hall et al., 2003).
In addition to these barriers, rural residents also encounter lack of access to 
education programs, diabetes specialists, and support groups that are often accessible in 
urban areas. Residents in rural areas are more likely to be poor, as one in four are at the 
200% or less of the federal poverty guidelines (University of North Dakota [UND],
2003). The poverty rate in North Dakota is 35.3% of the population, whereas the national 
rate is 31.1% of the population. Fifty-eight percent of North Dakota residents that are in 
the 200% of the federal poverty level live in rural areas. Studies show a strong 
relationship between a lower socioeconomic status, reduced access to health care, and a 
poorer than average health status (Caldwell, Peters, & Dracup, 2005; Thomdyke, 2005; 
UND, 2003). According to these statistics, health care access and cost are major issues 
for clients in a rural health care system. Challenging issues related to reimbursement also 
affect the delivery of diabetes education in the rural facility (Balamurugan, Ohsfeldt, 
Hughes, & Phillips, 2006).
Diabetes education focuses on providing knowledge about diabetes, teaching self- 
care skills, and promoting behavioral changes that will result in management of diabetes
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to attain better health and fewer diabetic complications. Since the 1930’s self­
management education has been recommended as a continuing skill that should be 
provided to clients experiencing diabetes (Norris, Lau, Smith, Schmid, & Engelgau, 
2002). It is viewed as a tool necessary to assist individuals to improve blood glucose 
control, and thereby stem the debilitating complications and cost associated with diabetes 
diagnoses.
Purpose
Health care providers in rural areas desire positive outcomes for clients, despite 
the additional challenges they face. Fewer diabetic complications and better glycemic 
control is the goal of diabetes care in any program (Norris et al., 2002; Sturt, Heamshaw, 
Barlow, & Hainsworth, 2005). Knowledge, self-efficacy and attitude are critical 
component to the development of empowerment, or assisting clients to assume 
responsibility for daily choices regarding diabetes self management. A tool that can be 
provided by the primary care provider is diabetes education, the foundation upon which 
self management relies. The process of empowerment can be initiated by the health care 
provider to assist the individual to better health through knowledge about diabetes, 
development of a positive attitude about diabetes management and demonstration of 
self-care skills (Funnell & Anderson, 2003).
The purpose of this study was to demonstrate that the nursing intervention of 
diabetes education would help individuals with diabetes exhibit decreased glycosolated 
hemoglobin values and experience increased feelings of empowerment about their 
diabetes management. In a rural population receiving diabetes education, it was
7
hypothesized that clients would experience lower Ale values and higher scores on the 
Diabetes Empowerment Scale (DES).
Theory
The theoretical framework for this study this is based on the philosophy of 
empowerment. The principle of empowerment emphasizes the individual’s responsibility 
to provide self care with support from health care providers. The empowerment 
philosophy places health care providers in a collaborative role, casting the nurse as a 
partner with the client to provide “patient-centered collaborative care to give individuals 
the information and skills they need to attain mastery over their own diabetes care” 
(Funnell & Anderson, 2003, p. 454).
It is theorized that people become empowered when they have the knowledge, 
skills, attitudes and self-awareness to influence their care. By facilitating self 
management of diabetes through individual education, and by assisting the clients to 
develop problem solving strategies through continued support, the process of 
empowerment is initiated. Development of an operational measure of empowerment was 
developed by the University of Michigan’s Diabetes Research and Training Center. 
Through research and testing the constructs of attitude, knowledge, and self-efficacy 
were shown to be tested by the Diabetes Empowerment Scale, which provides an overall 
score to measure empowerment (Anderson et al., 2000).
Hypotheses
1. The intervention group (1) will demonstrate higher decline in Ale value than 
the comparison group (2) that did not receive the intervention.
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2. The intervention group (1) will demonstrate a higher average score on the DES 
than the comparison group (2) that did not receive the intervention.
Definitions
Ale: Glycosolated hemoglobin that is formed when erythrocytes permeated with 
glucose bind to hemoglobin. Represented as a percentage, this value is used for periodic 
evaluation of diabetes management (Griffin, 2003).
Diabetes: Chronic condition of glucose impairment that is diagnosed by 
confirmed evidence of 2 or more fasting glucose reading >126 mg/dL, or two random 
glucose readings > 200 mg/dL (Quinn, 2001).
Diabetes self-management: A plan consisting of diet, exercise, and self­
monitoring of blood glucose that is designed to achieve optimal blood glucose control for 
clients (Hall et al. 2003).
Diabetes self-management education [DSMEJ: Curriculum approved by the 
American Diabetes Association intended for self-management of diabetes that is taught to 
clients to assist him/her to make informed choices about daily living (Mensing et 
al., 2000).
Empowerment'. The term that indicates the discovery and development of one’s 
capabilities to be responsible for one’s own life (Funnell & Anderson, 2003).
Frontier: An area with seven or less people per square mile (Stamm, 2003).




This chapter will describe the terms diabetes, diabetes self-management, diabetes 
self-management education (DSME), and rural. Current research regarding these 
concepts will be explored through literature review discussion. Characteristics of the 
population to be studied will be defined in depth as the literature and study focus on 
specific issues surrounding diabetes management. Further discussion of the 
empowerment philosophy and how the concept of empowerment will be measured is 
described in this chapter.
Diabetes
Diabetes is a chronic illness that is affecting more individuals each year than ever 
before. Current estimates place the number of people affected in the United States at 17 
million (Inzucchi & Sherwin, 2005). More than 90% of these individuals have diabetes 
type 2, which is more widely known as glucose intolerance or insulin resistance. The 
process of insulin resistance and the resulting glucose intolerance is becoming better 
understood. Through age changes, inactivity or increased glucose intake, the liver 
produces more glucose, and the insulin-mediated glucose uptake by the skeletal muscle is 
decreased. Initially the body compensates by increased insulin production from the 
pancreatic cells. The length of the process and the compensation of the pancreas vary in 
individuals, influenced by genetics and environmental factors. However, with time, the
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beta cells of the pancreas cease to compensate and the first manifestation of 
hyperglycemia take place (Angelo, Huang, & Carden, 2005; CDC, 2005; Ceriello et 
al., 2005).
Pre-diabetes or impaired fasting glucose (IFG) is a condition in which the fasting 
glucose is between lOOmg/dL and 125mg/dL. This condition usually precedes the 
development of diabetes, and usually develops to type 2 diabetes unless an intervention 
occurs. A conservative estimate of adults in the United States with pre-diabetes is 11.9 
million (Benjamin et al., 2003), other projections put the number around 15.6 million 
(Inzucchi & Sherwin, 2005). The progression of those with pre-diabetes to type 2 
diabetes is between 5-10% per year.
Intervention between the pre-diabetes and diabetes stage could significantly 
impact the number of newly diagnosed diabetic individuals each year. The Finnish 
diabetes prevention study demonstrated that the incidence of diabetes was reduced by 
58% with diet and exercise interventions. The United States prevention trial, called the 
Diabetes Prevention Program (DPP), also demonstrated a 58% reduction in the incidence 
of diabetes development by individuals with pre-diabetes following lifestyle changes of 
diet and exercise modification (Knowler, Barret-Connor, & Fowler, 2002).
The diagnosis of diabetes is based on confirmed evidence of lab results of 2 or 
more fasting glucose readings >126 mg/dL or two random glucose readings of >200 
mg/dL (Quinn, 2001). Diabetes is a metabolic disorder that presents with hyperglycemia 
and can also include symptoms such as vision changes, fatigue, frequent infections, thirst, 
frequent urination, unexplained weight loss and itching. Treatment of diabetes includes 
dietary intervention, physical activity intervention, and likely a pharmacologic agent, or
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combination of agents to control blood glucose values. Ideally, treatment is focused on 
nutrition and physical activity, employing a team of diabetes experts to assist individuals 
to plan diabetes management.
Medical nutrition therapy has been shown to improve glycemic control and 
insulin sensitivity in people with type 2 diabetes. A study by Lemon et al. (2004), 
including 184 subjects, demonstrated that nutrition education/counseling effectively 
reduced Ale values, body weight, body mass index (BMI) values, and total fat intake. 
Data were collected at three month and six month intervals, demonstrating statistically 
significant reductions in these values. At six months, the benefits of the intervention, 
however, were waning, indicating that the process of diabetes management is ongoing 
and requires frequent intervention by health care professionals.
Following a single nutrition counseling session with a registered dietician in rural 
Kentucky, another study demonstrated improvement in short-term clinical outcomes in 
clients with chronic diseases (Gaetke, Stuart, & T'ruszcyzynska, 2006). The counseling 
session included medical nutrition therapy (MNT) for those with cardiovascular disease 
and for individuals with type 2 diabetes. The diabetes sample from this study (n= 94) 
included an experimental group (MNT group) and a control group (non-MNT group).
The individuals in the MNT group received approximately 60 minutes of dietary 
instruction from a registered dietician, which included printed material handouts. No 
intervention was received by the non-MNT group.
Measures assessed three months after the intervention were biophysical, including 
Ale, fasting glucose; body weight and BMI. The experimental group demonstrated 
statistical improvement in all these measures, demonstrating lower Ale values, fasting
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blood glucose and BMI. Baseline characteristics were compared between the two groups 
using chi-square tests of association and reached statistical significance,/? < .01.
A limitation of this study was the small sample size, a common characteristic of 
studies in rural populations. It was also noted that factors, other than nutrition counseling, 
may have contributed to changes in the clients’ laboratory data. The authors cited a lack 
of control over possible extraneous variables such as motivation and poor biophysical 
values in the experimental group prior to the study (Gaetke et al., 2003).
Physical Activity
Physical activity improves insulin sensitivity, directly affecting the availability of 
glucose transport protein receptors in the muscle and adipose tissues (Gleeson-Krieg, 
2006). Higher availability of these receptors increase insulin sensitivity and reduce 
circulating blood glucose. Studies have shown that a physically active lifestyle reduces 
the incidence and severity of diabetes and diabetic complications (Angelo, Huang, & 
Carden, 2005). Specific guidelines for activity vary, but most include increasing physical 
activity to 30-40 minutes, 3-4 times per week. Another guideline is to decrease the 
amount of time spent in sedentary activities. Physical inactivity has proven to be a 
significant predictor of higher overall mortality in adults with type 2 diabetes 
(Gleissner-Kreig, 2006). Limiting sedentary activities to 30-60 minutes a day is ideal 
when combined with increased activity.
In the Cross-Cultural Activity Participation Study (n=132), the researcher 
demonstrated that in women age 40-83 even 30 minutes a day of physical activity most 
days of the week decreased overall fasting insulin levels by 6.6% (Irwin et al., 2000). 
Lower fasting insulin levels are associated with lower levels of insulin resistance. Mayer-
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Davis et al., also found that increased physical activity was associated with increased 
insulin sensitivity in a study of individuals (n=l,467) (as cited in Irwin et al., 2003). The 
study reported a 2.68% increase in insulin sensitivity in subjects when they participated 
in 200kcal/day, which is the equivalent of walking 2 miles at 3.0-3.5 mph.
All treatment plans for individuals with type 1 and type 2 diabetes consist of 
nutrition therapy and physical activity. The necessity of following a diet and activity plan 
to help control blood glucose levels is present, even if a medication is prescribed at 
diagnosis. In addition to diet and exercise, effective management of diabetes includes 
diabetic education to assist the client to manage the chronic nature of this disease.
Current treatment plans may include medications that have a variety of effects on 
the body’s production of insulin and glucose. Medication intervention is becoming a 
common practice for disease management of diabetes, even at the initial diagnosis of 
diabetes or before (Angelo et al., 2005). Introduction of a medication earlier in the course 
of the onset of pre-diabetes has shown to prevent the progression of glucose intolerance 
to type 2 diabetes. Pharmacological treatment of diabetes also can be instituted as 
diabetes progresses and diet and activity changes alone do not control glucose levels 
(Salehi & D’Alessio, 2006). Over time the beta-cell function of the pancreas will decline 
in diabetes, and additional intervention may be necessary.
Diabetes Self-management
Diabetes self-management is a plan consisting of diet, exercise, self-monitoring of 
blood glucose, and medication administration which is designed to achieve optimal blood 
glucose control (Hall et al., 2003). This plan is dependent on the individual’s ability to 
understand the disease and demonstrate the skills necessary to monitor the condition and
14
administer one’s own medications (Krichbaum et al., 2003). Traditionally, this approach 
is taught to the person by a professional caregiver or educator. People with diabetes 
typically provide about 95% of their own care (Funnell & Anderson, 2003). Indicators of 
an individual’s self-management of diabetes include glycemic control, Ale values, 
behavior about diabetes, self-efficacy, and knowledge (Sousa & Zauszniewski, 2005).
Glycemic Control
Avoidance of diabetic complications is the goal of diabetes self-management. 
These complications are managed through control of blood glucose. Glycemic control 
maintained between target values can decrease the incidence of complications. According 
to the Diabetes Control and Complications Trial included in the North Dakota 
Surveillance Report (2000), “near normal glucose control and early diagnosis and 
treatment can prevent the onset or slow the progression of many complications” (p. 5). 
According to CDC (2006) statistics, blood sugar control decreases the risk of eye disease, 
kidney disease and nerve disease by 40%.
Target blood glucose levels include fasting blood glucose levels of 70-110 mg/dL 
and casual blood glucose levels under 140 mg/dL (Inzucchi, 2007). These guidelines are 
recommended by the American College of Endocrinology. Less strict recommendations 
by the American Diabetes Association include target levels to be 90-130 mg/dL fasting, 
and casual glucose levels less than 160 mg/dL. A realistic expectation for client 
management includes having 80% of readings in this target range for good glycemic 
control (Inzucchi, 2007).
A le
Another tool for monitoring diabetes self-management is by evaluation of 
glycosolated hemoglobin (Ale) at three month intervals. Glycosolated hemoglobin is 
formed when erythrocytes permeated with glucose bind to hemoglobin (Griffin, 2003). 
The higher the blood sugar, the faster Ale will be formed, resulting in higher Ale levels. 
The Ale is linearly related to the average blood sugar over the past 1-3 months. The 
glycosolated hemoglobin value is a clinical marker of glycemic control, and therefore is 
used as a tool to indicate how well a patient is controlling their diabetes. According to the 
Diabetes Surveillance Report, glycosolated hemoglobin values have been shown to 
“predict the risk for development of chronic complications” due to diabetes (Griffin, 
2003, p. 72). The standard of diabetes care is to maintain a HbAlc of 7.0% or less 
(Inzucchi, 2007). The stricter recommendation by the American College of 
Endocrinology is to maintain an Ale value of 6.5% or less.
Behavior/Attitude
A variable that contributes to self-management of diabetes is behavior. Behavior 
modification often is necessary for living with a chronic illness, according to Tuomilehto 
et al. (2001) lifestyle changes have been identified as modifiable risk factors for the 
course of diabetes management. While little is known about how people maintain 
behavior changes over an extended time, behavior is thought to be influenced by multiple 
variables, including education, attitude, motivation, environmental factors and social 
support (Zanjoni, Schaie, & Willis, 2006). Research results to determine the significance 
of the strongest predictor of health behavior vary. Many studies of behavior have shown
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that behaviors develop over many years, and are “not easily modified” (Wierenga & 
Oldham, 2002).
A study of behavior by Hall et al. (2003) included five case studies of people with 
diabetes that demonstrated long-term behavior changes. In these individuals, behavior 
was most influenced by stimulus control, helping relationships, and positive 
reinforcements such as normal glucose levels, controlled weight, less fatigue and 
improved joint mobility. In addition to the identified influences, the study noted that a 
facilitator of change that motivated people with diabetes was the fear of diabetic 
complications.
Health behavior in chronic illness is strongly predicted by attitude according to 
findings in psychology research (VanVoorbees et al., 2005). In a current study “beliefs 
and attitudes of young adults not to accept the diagnosis of depression” by VanVoorbees 
and colleagues, it was revealed that negative attitudes prevented young adults from 
seeking treatment for depression. The study hypothesized that negative attitudes directly 
affected health behavior, and interfered with the young adults’ seeking medical attention 
despite significant bouts with depression. After researching attitudes and beliefs, this 
study concluded that negative attitudes about depression interfered with healthy behavior, 
including following up for appointments and taking prescription medication.
Another study by Albarracin, Fishbein, Johnson, and Muellerleile (2001) 
determined that attitudes towards condom use directly affected behavior in protection 
against HIV in a meta-analysis of the relationship between attitude and behavior. This 
meta-analysis of the theory of reasoned action and planned behavior included 42 studies 
with 96 data sets. The theory of reasoned action and planned behavior hypothesizes that a
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limited number of psychological variables can influence a behavior, one variable being 
attitude toward the behavior. This analysis concluded that “attitudes appear to have direct 
influences on behavior” (Albarracin et al., 2001, p. 156). Tolma et al. (2006), noted that 
studies by Droessert, Boer, Seydel, (2003), Rutter, (2000), and Vaile, Calnan, Rutter, and 
Wall, (2003) also concluded that attitude was the best predictor of a person’s intention to 
demonstrate healthy behavior.
Self-efficacy
An empirical analysis of research about glycemic control and self-management 
frequently refers to another concept that contributes to self-management of diabetes. This 
other concept that appears in the literature frequently is the concept of self-efficacy 
(Krichbaum et al., 2003). Self-efficacy is defined by Bandura (1977) as the individual’s 
perception of his/her ability to perform a specific task in a given situation (as cited in Via 
& Sayler, 1999). Better self-management of diabetes results from increased self-efficacy, 
as shown in results from a study of 115 insulin-dependent individuals with diabetes. 
Glasgow and colleagues found that “the level of self-management that patients can 
maintain daily depends largely on their perception of their ability to perform activities 
with an expected outcome” (as cited by Krichbaum et al., 2003, p. 658).
A study about self-management of diabetes by Sousa and Zauszniewski (2005) 
concluded that self-efficacy values directly influence glycemic control, self-management, 
and overall health status. Their synthesis of literature about diabetes self-care 
management included analysis of specific interventions such as educational approaches 
of teaching diabetes self-management and health promotion that lead to a change in 
self-management of diabetes.
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Another study by Parent and Fortin (2000) concluded that education about post­
operative expectations and care significantly increased a person’s self-efficacy following 
cardiac surgery for up to four weeks. The individuals receiving the pre-operative 
intervention of education demonstrated a significantly higher level of demonstration of 
self-care skills following surgery. The individuals in the intervention group also sustained 
better surgical outcomes, and continued to evidence the improved outcomes for four 
weeks following cardiac surgery.
Tolma et al. (2006) found that self-efficacy was a strong predictor of the healthy 
behavior of obtaining a screening mammogram. The concept of self-efficacy was found 
to strongly influence health behavior, and the authors stated that the focus on this concept 
would be beneficial in encouraging preventive health strategies. They identified four 
methods to increase self-efficacy: performance of successive steps, vicarious observation, 
verbal persuasion, and management of emotional arousal.
Knowledge
The Expert patient report by the Department of Health (2001) and the Diabetes 
National Service Framework for Diabetes Standards document (2002) recommend that 
individuals take part in self-management education to become active partners in diabetes 
control (as cited in Sturt et al., 2005). Knowledge about diabetes is necessary to assist the 
person to better control glucose levels. Education at diagnosis of diabetes is critical. A 
needs-assessment by Sturt and colleagues (2005) identified the first need of an individual 
diagnosed with diabetes to be a consultation with a provider who included information 
about diabetes and reinforced this information with written materials. The qualitative
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study included 44 people diagnosed with diabetes that voluntarily participated in focus 
groups to identify the most important patient needs regarding diabetes education.
Among the respondents in this study, the most important educational need was 
access to care and support from healthcare professionals. The people in this study, as well 
as those in a study by Peel et al. (2003), indicated by an overwhelming majority that the 
timing of education program should occur upon diagnosis of diabetes (as cited in Sturt et 
al., 2005). Other important factors identified by those surveyed included continuity of 
care, lay support, quality assessment of written material, and evidence of up-to-date 
knowledge and experience of health providers.
Knowledge about diabetes is significant in any intervention plan to help manage 
glucose levels. In “Toward a theory of diabetes self-care management” by Sousa and 
Zauszniewski (2005), diabetes knowledge is a key concept to the development of self­
management and diabetes control (Appendix A). The theory defines diabetes knowledge 
as contributing “to the enhancement of self-efficacy, engagement in diabetes self-care 
management, improvement of glycemic control, and enhancement of the individual’s 
health status” (Sousa & Zauszniewski, 2005, p. 63). Diabetes knowledge is cited as 
integral to self-management in the following studies:
• “Patient education is the cornerstone of everything we do in diabetes care,” 
declared Ms. Kruger. “Helping patients to understand the benefits of the regimens 
we are asking them to undertake is the key to achieveing the best care” (Ceriello, 
Jovanovic, Garber, Kruger, & Hirsch, 2005, p. 16).
• “Pieber and colleagues found that focusing on specific self-care behaviors along 
with content about the disease enhanced outcomes” (Krichbaum et al., 2003,
p. 656).
• “Research has shown that certain variables within the patients’ internal 
environment are strongly linked to compliance behavior. Among these factors is
20
. . .  education. Education is the cornerstone of diabetes self-management and its 
value is well documented” (Via & Sayler, 1999, p. 728).
• “Because people must be sufficiently capable and reliable to take care of 
themselves, they need to have personal and environmental resources such as 
knowledge about the disease” (Sousa & Zauszniewski, 2005, p. 61).
• “Diabetes knowledge outcomes improve in patients who received the CCM 
intervention, participation in six diabetes self-management training sessions”
(Piatt et al., 2006, p. 811).
• “Patients are empowered when they have the knowledge, skills, attitudes and self- 
awareness necessary to influence their own behavior . . .  to improve the quality of 
their lives” (Funnell & Anderson, 2003, p. 454).
Diabetes Self-management Education [DSME]
Diabetes self- management education is the process of teaching individuals to 
manage their diabetes to engage in active partnership and decision making in relation to 
disease management. Diabetes education is “the cornerstone of diabetes self- 
management” (Via & Sayler, 1999) and “is the key to everything we do in diabetes care” 
(Ceriello et ah, p. 16). Historically, diabetes education has been part of clinical 
management of diabetes since the 1930’s (Norris et ah, 2002). Heisler, Piette, Spencer, 
Kieffer and Vijan (2005) recognized that clients who have completed “chronic disease 
self-management training programs have improved self-efficacy and physical function 
and less acute care use than nonparticipants” (p. 816).
Federal agencies such as the CDC and the National Institute of Health (NIH) 
recognize that standardized education is essential for diabetes prevention and control. The 
CDC and the NIH through the National Diabetes Education Program provide materials 
and handouts to health care providers and patients for learning purposes. The American 
Diabetes Association is a non-profit organization also dedicated to prevention and 
education about diabetes. The U.S. Department of Health and Human Services also
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recognize diabetes education as an important factor in diabetes management and has set 
an objective in Healthy People 2010 to increase the number of individuals with type 2 
diabetes receiving diabetes education from 40 to 60% (Siminerio et al., 2006).
National standards of accreditation for diabetes education are determined by a 
task force from the American Diabetes Association. Diabetes (ADA) education 
curriculum standards are comprehensive and have requirements that must be met prior to 
certification by the American Diabetes Association. The curriculum requires a mission 
statement and goals, a governing board, a coordinator, a multifaceted educational team, 
and written curriculum that include periodic reassessment (Mensing et al., 2000). 
Curriculum content should address the diabetes disease process, nutrition management, 
physical activity, medication utilization, monitoring of blood glucose, prevention and 
detection of complications, psychological adjustment to diabetes, and goal setting and 
problem solving for daily life according to Mensing and colleagues (2000).
Several studies have found that DSME is associated with improved diabetes 
knowledge, improved self-care behavior, improved clinical outcomes such as lower Ale 
values, lower self-reported weight, and improved quality of life (Krichbaum, Aarestad, & 
Buethe, 2003; Norris et al., 2002; Siminerio, Piatt, & Zgibor, 2005; Sturt et al., 2005). A 
Minnesota study examining the effect of a standardized education session intervention for 
individuals with diabetes found that the intervention group demonstrated better diabetes 
management than a control group that didn’t have education (Garrett et al, 2005).
In this randomized control trial, 462 individuals with diabetes were given a 
questionnaire that evaluated knowledge, behavior, and feelings of control in diabetes 
before and after an education intervention. Individuals in the intervention group received
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a three hour training session about diabetes in a group setting, and those in the control 
group received a booklet about type 2 diabetes. Outcomes measured were diabetes 
knowledge, feelings of control over diabetes and diabetes behavior. The authors of the 
maps reported that the scores of the intervention group were significantly improved after 
the education session in each outcome. The internal reliabilities of the measured 
outcomes, the diabetes knowledge index and diabetes behavior index, measured by the 
Cronbach’s alpha were .85 and .59 respectively.
A strength of this study was the large sample size (n=462), contributing to the 
validity of the results. This research also demonstrated that the education intervention 
tool used, the Learning Map, was effective in subjects across all levels of educational 
attainment. A weakness of this study was the inability to determine whether the 
significant increases in knowledge, behavior and self-control after the education session 
was from the interaction of the small group, or from the tool itself, the Learning Map.
Another study among residents in rural Pennsylvania demonstrated that the 
individuals who received DSME in their primary care clinic had improved knowledge 
about diabetes, empowerment, Ale values and high-density lipoprotein cholesterol levels. 
This study included 29 individuals and took place over a 12 month period. At the 
conclusion of this study, the education intervention was shown to enhance client 
outcomes, and it was discussed that a lack of education services is a “major barrier to 
care” (Siminerio et al., 2006).
Rural
Rural dwellers are those who live in an area with a sparse population, less than 
100, but more than seven inhabitants per square mile. An estimated 60 million Americans
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live in rural areas, or 20% of the population (United States Department of Health and 
Human Services, 2002). While in the last decade, urban populations were growing, the 
rural population has been falling, a reported 1.9% from 1990 to 1996 (Ormond, Wall, 
Wallin, & Goldenson, 2000).
In 1900, North Dakota was considered a rural state, but in 1990 ND became an 
urban state with a majority of the residents living in places of 2,500 or more 
(UND, 2003). However, North Dakota has 36 frontier counties, out of a total of 53 
counties, or 67% compared to the total US counties designated as frontier, which is 24% 
(UND, 2003). A frontier county has less than seven people per square mile 
(Stamm, 2003).
Rural economy often depends on one industry, such as agriculture, 
manufacturing, or energy. The economy is, therefore, less diverse than in an urban area. 
More people in a rural area are self-employed and many work for smaller industries than 
their urban counterparts, therefore often being uninsured or underinsured. Unemployment 
rates tend to be higher as well. North Dakota’s unemployment rate is almost double the 
national rate, 4.3% compared to 2.4% (UND, 2003).
Dwellers in rural areas are recognized to be more chronically ill, more likely to be 
elderly and to experience higher rates of poverty (Bushy, 2004). Other challenges noted 
by the United States Health and Human Services Agency for Healthcare Research and 
Quality (2002) are that rural Americans are usually older, travel longer distances to reach 
health care services, and receive less timely services than their urban counterparts.
Many studies show diverse health behavior differences between rural and urban 
counterparts. Health behavior characteristics of rural dwellers include self-reliance,
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independence, and self-care. Ide (1992) identified that a value that is held by the rural 
dweller is the ability to work. Health is defined by the person’s ability to work, rather 
than by their symptoms of illness or disease. This translates to reluctance of the rural 
client to seek out medical services and pursue follow-up care. However, “advantage can 
be made of the individualism ethic by greater emphasis on the teaching of self-care . . .  
and by giving rural people a strong role in developing their own health programs”
(Ide, 1992, p. 36).
Rural clinics are challenged with barriers such as limited access to care, scarce 
resources, and lack of specialized providers (Caldwell et al., 2005). Some of these 
barriers can be overcome with proper use of available resources. This was shown to be 
the case in at a rural clinic; thirty-six male subjects participated in a study including 
provision of medical education about chronic illness by nursing staff. The experimental 
group received a simplified education program about heart failure, and a follow-up phone 
call by a nurse. The control group did not receive any education or a follow-up phone 
call.
This pilot study used a randomized experimental design, in which staff nurses 
provided education to patients with heart failure. Education targeted specific behaviors, 
including symptom recognition and fluid weight management, and included a brief 
module about heart failure. After the education, patients in both groups completed a 24 
multiple choice questionnaire that tests knowledge about heart failure and its symptoms. 
Both groups also completed the European Heart Failure Self-Care Behavior Scale.
Weight measurements and B-natriuretic peptide values were collected from the patients’ 
charts at enrollment, and three months after the intervention (Caldwell et al., 2005).
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Results at the three month interval supported the effectiveness of the patients’ 
increased knowledge about heart failure and better self-management of the symptoms of 
heart failure. The experimental group scored significantly higher on the questionnaire and 
also demonstrated the self-care behavior of performing a daily weight. Differences in 
knowledge and patient reported self-care behavior reached statistical significance in the 
two groups at the three month interval (Caldwell et al., 2005).
A strength of this study was that knowledge and self-care behavior, specifically 
weight measurement, improved, an important outcome in the reduction of cardiac 
decompensation and disease severity in heart failure. Minimal resources were used to 
achieve this goal, demonstrating that limited access settings can achieve an effective 
education program (Caldwell et al., 2005).
Limitations of this study were the small, heterogeneous sample size, and short 
duration of study, 12 months. Even though this was a small, relatively short study, several 
recommendations for further study were made. Due to the success of the education, it was 
concluded that future education could be expanded to include “overcoming barriers to 
seeking care when symptoms occur” (Caldwell et al., 2005, p. 983el 1). Also 
recommended was implementation of this type of program in multiple settings to increase 
correlation of positive outcomes with education interventions in a rural population.
A previous pilot study cited by Siminiero, Piatt, and Zgobor (2006) showed that 
use of a diabetes education program in a rural area can have positive outcomes. Rural 
residents are less likely to have access to diabetes services, but use of the chronic care 
model showed that specialty education provided to a target group in the primary care 
setting can achieve desirable changes in diabetes care. Due to the data submitted from
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this study to the ADA, the clinic site was awarded recognition and is able to bill for 
certified diabetic educator services in this rural facility.
Theoretical/Philosophical Framework
Empowerment is having control or influence over something or someone 
(Manojilovid, 2007). It can also refer to a process, one that occurs when an individual or 
community becomes more capable of self-reliance, frequently by social processes such as 
education or reform. Health care empowerment is defined as “helping patients discover 
and develop their inherent capabilities to be responsible for one’s own life” (Funnell & 
Anderson, 2004, p. 124).
Adopted in the 1980’s by civic groups, the community concept of empowerment 
is “an intentional ongoing process centered in the local community, involving mutual 
respect, critical reflection, caring and group participation” according to the Cornell 
Empowerment Group (as cited in Perkins & Zimmerman, 1995). Originally a concept of 
educators and community psychologists, the philosophy of empowerment became 
popular as a philosophy among many disciplines for engaging professionals as 
collaborators instead of experts in a responsive community.
For example, literacy campaigns, like the INGO Project in rural Nepal, were 
designed to empower women in poverty stricken countries to become more independent 
in their environment (Leve, 2004). Other global projects undertaken like Development 
for All in rural Asia were based on a Brazilian curriculum that features the empowerment 
theory that helps the “oppressed” man remake himself by learning to recognize his own 
value through knowledge.
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As empowerment philosophy evolved, it gradually divided into two different 
philosophies, the concept of empowerment in the community, and the concept of 
interpersonal empowerment. Analysis of the concept demonstrated it to be a dynamic 
process, ever reshaping in image, and taking on different forms for different people 
(Foster-Fishman, Salem, Chibnall, Legler, & Yapchal, 1998). Gradually, the philosophy 
was adopted by many communities as strategies evolved to bring about change. 
Empowerment is defined in nursing research as “a participative process between clients 
and nurses that promotes adaptation by changing unhealthy behaviors to self-determined 
independent health-promoting behaviors” (Ellis-Stoll & Popkiss-Vawter, 1998, p.63).
Medical empowerment theory link constructs such as individual strengths and 
competencies, natural helping systems and proactive behaviors to elicit changes (Perkins 
& Zimmerman, 1995). Terms like wellness are emphasized more than illness, and 
competence is preferred over the term deficit. Primarily, empowerment in health care 
seeks to place the patient in the “driver’s seat” of their health care so to speak, creating an 
environment of mutual collaboration between health care providers and patients.
The empowerment philosophy for diabetes education is to “inspire, inform, 
support and facilitate patient efforts to identify and attain their own goals” (Perkins & 
Zimmerman, 1995). The education is patient-centered and mutual treatment goals are 
agreed upon during the education process. Achievement of goals would be the outcome 
of successful education, assessed mutually by the health care provider and patient. Via 
and Sayler (1999) cite that empowerment strategies have proven successful in “increasing 
patient participation in their care” (p. 728).
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The nurse’s role in empowerment of diabetes care is one of collaborator, an 
assistant to provide opportunities to a patient to develop knowledge and skills. Ideally in 
diabetes self-management, the nurse would empower patients to become their own care 
providers by educating the patient about diabetes, teaching skills involved with self care, 
facilitating positive attitudes about successful treatment goals, and enhancing self- 
awareness of personal attributes that may affect wellness. The ongoing process of 
empowerment consists of supporting the patient to make informed choices regarding self 
care.
Research at the University of Michigan by M. Funnell and Dr. R. Anderson at the 
Diabetes and Research Training Center began focusing on empowerment in the 1990’s to 
emphasize the client’s autonomous role in the decision making process regarding their 
health care (Funnell & Anderson, 2003). The philosophy of empowerment applied to 
diabetes education is to facilitate educators and clients working together to identify and 
implement relevant and realistic problem solving strategies. Diabetes education should be 
client centered, and needs regarding education should be evaluated collaboratively prior 
to teaching (Funnell & Anderson, 2003). Education should also include goal setting by 
the client to develop strategies to overcome barriers and assist with psychosocial 
adaptation to the chronic disease process of diabetes.
The psychosocial issues identified by the authors of the Diabetes Empowerment 
Scale that contribute most significantly to behavior changes in diabetes management 
were stress management, family support, and relationship with health care providers. The 
behavior change model identified as most influential on diabetes management included 
the steps:
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1. Client identification of problem area
2. Exploration of emotions associated with this problem
3. Development of a set of goals
4. Determining clients’ motivation to make a commitment to the behavior 
change plan
Based on the identified steps of behavior change and their contribution to the 
psychosocial aspects of diabetes management, a measurement tool was initiated, 
incorporating the identified aspects of these steps. In addition, the authors found a direct 
correlation with self-efficacy as described by the willingness and readiness of people to 
engage in behavior changes for disease management to the psychosocial aspects of 
diabetes management. The eventual development of the items was related to the authors’ 
earlier work with the Positive Attitude, Negative Attitude, and Diabetes Understanding 
subscales of the Diabetes Care Profile (Anderson et al., 2000).
The pilot version of the DES included eight subscales focused on the content of 
the process of empowerment and previously identified aspects of diabetes management. 
Originally linking the psychosocial issues of behavior change and empowerment, the tool 
consisted of 37 items. After factor analysis, the revised version includes 28 questions, 
with 3 subscales including Managing the Psychosocial Aspects of Diabetes, Assessing 
Dissatisfaction and Readiness to Change, and Setting and Achieving Diabetes Goals 
(Anderson et al., 2000). The combined score of these questions divided by the number of 
items gives an overall score of empowerment.
The authors of the scale conclude after testing reliability and validity of the scale 
that “the DES should be a useful outcome measure for various educational and
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psychosocial interventions related to diabetes” (Anderson et. al, 2000, p. 739). The 
University of Michigan’s Diabetes Research and Training Center website indicates that 
“the DES is a valid and reliable measure of diabetes-related psychosocial self-efficacy. 
The DES is a useful outcome measure for a variety of educational and psychosocial 
interventions related to diabetes” (University of Michigan, 2004).
The first small, randomized trial (n=64), conducted by the authors of this tool 
indicated that improvement in attitudes and psychosocial self-efficacy as measured by the 
Diabetes Empowerment Scale is consistent with glycemic control (Anderson et al., 1995). 
Factor analysis in 2000 indicated that the psychometric analysis of the 28 item DES 
(a = .96) demonstrated subscale validity with a sample of 375.
A study of veterans receiving diabetes education by Via and Sayler (1999) at the 
University of Virginia reported results that correlated a client’s perceived self­
management of diabetes with scores on the DES. This study examined an education 
intervention with 90 individuals. The population studied was referred by a primary 
provider to an education program and completed this program. Following the program, 
the participants completed the DES. Overall, the Cronbach’s alpha was .96 for this study 
and reliability of the subscales measured by Cronbach’s alpha ranged from .61 to .71.
The researchers concluded that self-management education after the diagnosis of diabetes 
is given can positively affect patient outcomes, and the “self-reported understanding of 
diabetes correlated with the total Diabetes Empowerment Scale” score” (Via & Sayler, 
1999, p. 734).
Translation in 2002 to a Chinese version was successful in a Chinese diabetic 
population (Shui & Wong, 2002). Two-hundred seven patients completed the
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questionnaire and resulted in a 20 item Chinese DES (CDES) version. Factor analysis 
resulted in 5 subscales with a coefficient alpha above .70 for the 20 items. The results of 
this translation were that the DES “has good reliability and satisfactory validity and can 
serve as an outcome measure for future patient education and health promotion 
interventions for people with diabetes” (Shui & Wong, 2002, Conclusion section |  1).
Further examination of the DES as a link to metabolic control has been studied by 
Shui, Martin, Thompson, and Wong (2006) following the translation of the Chinese DES. 
The relationship between the subscales was specifically examined by the researchers, and 
the subscales were shown to have “acceptable internal consistency and divergent 
reliability” (p. 198). A link between metabolic control and the C-DES subscales was not 
established, but recommendations from the study included that further study for a 
relationship between empowerment and metabolic control could be revealed.
The DES was used in an Icelandic study of people with insulin dependent 
diabetes (Sigurdardottir & Benedicktsson, 2006). In conjunction with testing the problem 
area in diabetes scale (PAID), the DES was administered to the individuals in the sample 
(n=92). The validity of the DES scale in this sample revealed a Cronbach’s alpha 
coefficient of 0.84. While specifically examining the PAID scale, the study concluded 
that the confidence interval between the tools indicated a reliable association. The DES 





Since diabetes education is considered a key element in diabetes management, it 
would follow that clients receiving diabetic education should demonstrate better diabetes 
management. Knowledge and empowerment are two concepts of the diabetes self­
management theory, and were operationally defined by examining DES scores and Ale 
values. An evaluation of an education intervention at the Garrison Family Clinic, a rural 
healthcare clinic, includes comparison of empowerment and Ale values between the 
intervention and comparison group. This chapter describes the sampling techniques and 
methods of study including the data collected and the statistical analysis.
The relationship between the dependent and independent variables will be 
examined. The two hypotheses for the research were
1. The intervention group (1) will demonstrate higher decline in Ale value than 
the comparison group (2) that did not receive the intervention and
2. The intervention group (1) will demonstrate a higher average score on the DES 
than the comparison group (2) that did not receive the intervention.
The site of the study will be described for its relevance to the rural issues 
discussed here. Rural populations represent a challenge for the researcher due to smaller 
sample sizes and homogeneity of the sample.
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Study Design
The design of this study was quasi experimental. The independent variable, 
diabetes education, was the intervention received by the experimental group. The 
individuals in the experimental group have received diabetes education by a registered 
nurse during the past three years. The comparison group was the clients who did not 
receive the intervention of education.
Two dependent variables were measured. The first dependent variable was the 
glycosolated hemoglobin (Ale) difference. The differences between the first Ale value 
and the second Ale values were calculated. Comparison of Ale values prior to teaching, 
and then the most recent were made in the experimental group. For the individuals in the 
comparison group, the first Ale value after January 2004 was used and the second Ale 
value was the most recent value. The values are compared for the greatest decline in Ale.
The Ale value represents the glucose values from the past two to three months, 
and as earlier described, ideally is less than or equal to 7% (Inzucchi, 2007). The goal of 
diabetes management is to decrease the Ale value, and maintain an Ale of 7.0% or less. 
Ale changes as little as 1% or less can indicate an improvement in diabetes care, and is a 
goal of diabetes treatment. The Ale value also is used as a measure of diabetes 
management and education effectiveness (Anderson & Funnell, 2003).
The second dependent variable was the Diabetes Empowerment Scale (DES) 
score. The DES (Appendix B) was given to both groups to determine if there is a 
relationship between the independent variable, diabetes education, and the dependent 
variable, the DES score. The DES score was calculated using Anderson and Funnell’s
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scoring method (Appendix C). A higher DES score is hypothesized to evidence more 
empowerment.
Experimental group/Groupl Comparison group/Group 2
(Education intervention) (No intervention)
Dependent variables A1C difference A1C difference
DES score DES score
The independent variable in this study is the intervention, which is diabetes 
education. The individuals in the experimental group voluntarily attended one or two 
sessions of diabetes education. The individuals in the comparison group did not attend a 
formal diabetes education session.
Intervention
The curriculum used for the intervention for self-management of diabetes at the 
Garrison Family Clinic is from the International Diabetes Center. This standardized 
curriculum has been reviewed and approved by the American Diabetes Association due 
to its basis on the National Standards for Diabetes Self-Management Education 
Programs. The intent of the curriculum is to “address knowledge, skills, and attitudes that 
encourage, support, and promote client self-management and long-term health 
maintenance” (Rickhein, Flader, & Carstensen, 2004, p. 1). It is geared to an adult 
audience and intended to include three to four sessions over a 6 month period.
The teaching program at the clinic is offered to individuals who are diagnosed 
with diabetes type 2 or individuals at high risk for developing type 2 diabetes at the 
discretion of the diagnosing physician. The individual’s name is given to the educator, 
and then the client is contacted to arrange a mutually agreed upon time for an education
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session. Due to factors such as reimbursement issues, scheduling challenges, and client 
preference, the session offered by the clinic currently consists of a free, single 90-120 
minute session. In several instances, a second session has been held if interest is high 
enough, or glycosolated hemoglobin levels indicate. All individuals that have attended a 
session have been contacted by phone or in a follow-up appointment to assess further 
learning needs for self-care.
According to the authors of the International Diabetes Center curriculum, the 
outcome of education is understood as the “extent to which clients grow in knowledge, 
increase or improve skills and adopt attitudes or beliefs that support behavior change 
(Rickhein et al., 2004). Reevaluation of the learning needs of the clients is essential to 
successful teaching. This reevaluation is done at return clinic visits and the follow up 
phone call by the nurse. Further teaching sessions may be offered in the future depending 
on the results of this study.
An algori thm developed by the principal researcher for the education of self­
management of the individual newly diagnosed with diabetes type 2 indicates the 
progression of the care of this client at the clinic (Appendix D). This algorithm is 
developed based on the National Clearinghouse Guidelines evidence based practice 
approach. Treatment plans modeled in this manner include steps that are based on 
published evidence supporting these interventions.
Setting
The community where this study takes place is in a rural town in North Dakota. 
Garrison has a population of 1,318 (Garrison, n.d.) and lies in frontier McLean county. 
Ethnic and economic statistics of this town are included in Appendix E. Most inhabitants
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are European, Caucasians, and the average age of a citizen is 51.6 years old. Female 
residents make up 56.3% of the population, and males the remaining 43.7%. The 
community has a rural hospital with acute and skilled nursing facilities, two clinics, and 
one nursing home.
Site
The rural clinic where the study took place is served by two doctors and two 
physician assistants. The providers at the clinic are family practice specialists. The clinic 
serves the community and surrounding area during office hours from eight a.m. to five 
p.m. Monday through Friday. Per month there are approximately 500 client visits. 
Services provided by the clinic include free blood pressure checks, immunizations, acute 
and chronic care to clients, screening for vision, hearing and lung function. Laboratory 
and radiology services are available 24 hours a day. No official convenience clinic hours 
are available, but an effort is made to see all individuals who require acute care. The 
emergency room at the hospital is available to people in the community 24 hours a day.
Sample
The population of interest was individuals who are diagnosed with type 2 
diabetes. Due to the education intervention, a convenience sample was used. The sample 
from the clinic included individuals diagnosed with diabetes, ICD-9 code 250.xx, or pre­
diabetes, ICD-9 code 790.29. A list of individuals who are diagnosed with diabetes is 
currently maintained by the resource coordinator at the clinic. The names of clients 
diagnosed with diabetes or pre-diabetes are manually added to the database following 
notification of the coordinator by the physicians or nurses in the clinic. The clients on the 
list are notified by letter at three month intervals to schedule a visit for a diabetes
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checkup. Records are also maintained on these clients specifically about diabetes care, 
including Ale values, weight, LDL cholesterol values, urine for microalbumin results, 
and dates of annual eye exams. Currently there are 154 individuals on this list.
The experimental group had received diabetes education by a registered nurse in 
the past three years as a result of referral by a physician or physician assistant. Clients 
received a 90 -120 minute teaching session outlining the basics of diabetes education as 
defined earlier in this study. The number of individuals in the experimental group was 20. 
This sample size was based on the number of clients who have received education in the 
past 3 years or less who meet the inclusion criteria. While there have been 30 clients who 
have received education, several needed to be excluded because they have not had a pre 
and post teaching HgbAlc to compare for results.
The comparison group was chosen from the clinic diabetes and pre-diabetes 
database as a cohort of the experimental group. This sample was matched as closely as 
possible with the experimental group based on age, gender, and length of diabetes 
diagnosis, and included 20 individuals. Clients who have pre-diabetes, but had not 
participated in the educational program also were included. For the purpose of this study, 
these individuals with diabetes and pre-diabetes were included together in data collection 
and analysis.
Inclusion criteria:
Diagnosis: Diabetes type 2, or pre-diabetes 
Age: Adult, over age 40, no upper age limit
Experimental group: Diabetes education through Garrison Family Clinic any time within 
the past three years
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Comparison group: No formal diabetes education by the clinic, may have had provider 
counseling in the clinic at diagnosis for 20 minutes or less
Lab work: Must have had an Ale within the past three years, either prior to teaching or 3 
months prior to data collection date. Must also have Ale following education, or 3 
months after an original Ale.
Exclusion criteria:
Education: Took place less than 3 months prior to data collection, or was done at a 
different location than the Garrison Family Clinic in the past 3-4 years or less 
Lab work: No prior Ale value was present for comparison
Diagnosis: Inability to determine when an individual was diagnosed with diabetes or 
diabetes diagnosis took place prior to establishment at Garrison Family Clinic.
Data Collection Methods/Procedures
Institutional Review Board [IRB] approval by the overseeing institution, St. 
Alexius Medical Center in Bismarck was obtained prior to the study (Appendix F). The 
University of North Dakota’s IRB also approved the study prior to data collection 
(Appendix G). Permission for the study was also obtained from the Garrison Family 
Clinic administrators (Appendix H). The participants were contacted by the principal 
researcher, either by phone or in person at a clinic visit and asked to participate in the 
study. Upon gaining verbal affirmation, an informed consent was provided to the 
individual and signed consent was obtained (Appendix I). In addition to the informed 
consent, the individual was also asked to sign an authorization form for the principle 
researcher to gain access to clinic records for lab values (Appendix J).
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A le Measurement
The glycosolated hemoglobin value is used as a measure of glycemic control at 
intervals, ideally performed every three to six months for clients with diabetes. Used as 
an indicator for glycemic control, the glycosolated hemoglobin is considered the “gold 
standard” of diabetes care (Delamater, 2006). Assessment of this value has also been 
used in a number of studies to examine the results of a diabetes education program 
(Anderson et al., 2000; Griffin, 2003; Lemon et ah, 2004; Norris et ah, 2004).
Chart review was conducted by the principal researcher, and Ale results were 
recorded according to an assigned number. Confidentiality was maintained by removing 
identifiable information from study results. The data collected from the client’s chart was 
retrospective due to the occurrence of the intervention over the past three years.
The first and second Ale values were collected from the clinic chart in the 
experimental group. An Ale that was measured just prior to the education intervention, 
or within 2 weeks of the education intervention was the first Ale value. The second Ale 
used in the experimental group was the most recent Ale value. The first and second Ale 
values were collected from the clinic chart in the comparison group. The first Ale value 
occurring after the initiation of the education intervention since 2004 was used as the first 
Ale. The second Ale value was the most recent Ale value. The change between the 
mean first Ale and mean second Ale was used as the decline in Ale, and used for 
statistical analysis.
Diabetes Empowerment Scale Score Measurement 
The Diabetes Empowerment Scale is a 28-item questionnaire that examines a 
patient’s management of the psychosocial aspect of diabetes, dissatisfaction and
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readiness to change, and setting and achieving diabetes goals. The 28 questions are rated 
on the Likert-scale with 5 being strongly agree, 4 being agree, 3 is neutral, 2 is disagree 
and 1 is strongly disagree. The overall score is calculated by adding the scores from all 
28 items and then dividing by 28. A higher score is associated with higher empowerment.
A time was scheduled in accordance with a clinic visit or at the participant’s 
convenience to complete the DES questionnaire at the clinic. Permission was obtained 
prior to participation by obtaining informed consent to participate in the study. The 
participant was then asked to spend 10-15 minutes completing the Diabetes 
Empowerment Scale questionnaire in private. Data was collected by the principal 
researcher, and anonymity was maintained by using questionnaires assigned with 
numbers without using names.
Data Analysis
Ale values were collected as described earlier from the experimental and control 
groups by use of clinical charts. The second Ale value was subtracted from the first to 
determine the differences between the two values. The first Ale and second Ale values 
are displayed in a contingency table, along with the differences between the values, 
separate tables being used for the education (Appendix K) and no education groups 
(Appendix L).
To test hypothesis 1: The intervention group (1) will demonstrate a higher decline 
in A1C value than the control group (2) that did not receive the intervention; a t-test was 
calculated. The significance value set was .05. A within group t-test was also performed 
that compared the first and second Ale values in both groups.
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Descriptive statistics were collected using the DES questionnaire from both the 
education or experimental group (1) and the no education or comparison group (2). The 
statistics included in data collection were gender, age, length of time since diagnosis, 
schooling completed, diabetes medications, comfort with understanding of diabetes 
management, able to fit diabetes into life in a positive manner, how often does diabetes 
interfere with your life, and comfort asking doctor questions about diabetes. The data 
were analyzed using the Windows SPSS program, and descriptive statistics are displayed 
in a contingency table, including frequencies from the comparison and experimental 
groups. Data analyzed from the descriptive statistics included the mean for both the 
experimental and comparison groups.
The second hypothesis that the intervention group (1) will demonstrate a higher 
average score on the DES than the comparison group (2) that did not receive the 
intervention was tested using a between-sample t-test.
Protection of Human Subjects
There were no foreseeable risks to the subjects in this study. A copy of the 
consent form was provided to the subject when they agreed to participate in the study, 
prior to the completion of the Diabetes Empowerment Scale. The consent form indicated 
the purpose of the study, and questions about the study were answered to the individual’s 
satisfaction at the time of signature collection. Participation in this study was not 
reflected in future treatment at the Garrison Family Clinic or by this researcher in her role 
as a clinic nurse. Only voluntary participants were surveyed.
The DES questionnaire does not require personal identification, and results were 
reported in aggregate form. Results were collected and analyzed anonymously after
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assignment of a number to the DES questionnaire. A master list of the participant’s 
names and assigned numbers were kept by the principal researcher and stored at the 
clinic. The A1C values were obtained from the client’s chart. The data collected from the 
charts was coded by assigning a corresponding number from the DES questionnaire and 
available only to this investigator and thesis advisor. The data are stored without 
identifying information. The consent forms are kept in a locked location at the Garrison 
Family Clinic, and the chart data and DES results kept there as well. No personal 
information is on any of the forms except the consent forms which will be destroyed by 
shredding after 3 years.
This study was an educational exercise for this investigator and will not result in 
financial benefits to the researcher. The results were provided to the Garrison Family 
Clinic for recommendations about further interventions for diabetes management of 
newly diagnosed individuals with diabetes, and also submitted to the University of North 
Dakota thesis advisory committee for approval. No outside sources of funding were 
solicited or obtained during the conduction of the study. The study participants may not 
receive any benefits from this study, but it may assist future individuals who are 





A decrease in an Ale value of 1% or more is associated with a 37% decrease in 
diabetic microvascular complications according to the UK Prospective Diabetes Study 
(1998). A target of decreasing the Ale value, which is a reflection of overall glycemic 
control, is one of the goals of diabetes education in self-management (as cited in 
Balamurugan et. al, 2006). Providers who treat individuals with diabetes track Ale values 
and adjust treatment over time based on the results. An increase of an Ale over 7% 
indicates a need for adjustment of diabetes treatment, including adding another 
medication to the individual’s regimen (Nathan, 2006).
The results of the study demonstrated changes in Ale values, especially in the 
intervention group. The changes in Ale values for the intervention group reached 
significance indicating the intervention achieved a goal of better diabetes self­
management in this group.
In this chapter, the results of the data collection process will be presented. The 
results will be evaluated to test the hypotheses. The original hypotheses of the study 
were:
1. The intervention group (1) will demonstrate a higher decline in A1C value than 
the comparison group (2) that did not receive the intervention.
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2. The intervention group (1) will demonstrate a higher average score on the DES 
than the comparison group (2) that did not receive the intervention.
This chapter also includes data about characteristics of the sample population. The 
sample included 40 individuals that met the inclusion criteria for the study, 20 were in the 
intervention group, and 20 were in the comparison group. Males and females were 
equally sampled. Interestingly, only one person in the entire sample was insulin 
dependent, and this individual was in the intervention group. The remainder of the 
sample population controls their diabetes with diet, exercise and oral diabetes 
medications.
Characteristics of the Sample
Age
Earlier it was discussed that diabetes is more prevalent in the age group 60 years 
and older, and the highest frequency of age in this study was in the 60-69 year age range. 
The age range for this study was 42 to 87 years (Table 1). The mean age for the sample 
(n=40) was 63.5 years. The intervention group’s mean age was 60.8 years, and the 
comparison group’s mean age was 66.2 years.
Length o f Diagnosis
The control group individuals had had diabetes longer than the patients in the 
intervention group (Table 1). The average length of time since diagnosis of diabetes in 
the study sample (n=40) was 4.15 years. The average length of time since diagnosis in the 
intervention group was 3.125 years, and 5.175 years in the control group. The minimum 
length since time of diagnosis was 3-6 months, and the maximum length was 26 years.
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Table 1. Characteristics.













4 0 -4 9 1 5 .0 3 15.0 4 10.0
5 0 -5 9 4 2 0 .0 5 2 5 .0 9 2 2 .5
6 0 -6 9 8 4 0 .0 7 3 5 .0 15 3 7 .5
7 0 -7 9 4 2 0 .0 5 2 5 .0 9 2 2 .5
8 0 -8 9 3 15.0 0 0.0 3 7 .5
L ength  o f  tim e sin ce  d ia g n o s is
L ess  than 2 years 12 6 0 .0 1 5 .0 13 3 2 .5
2 -4  years 6 3 0 .0 6 3 0 .0 12 3 0 .0
G reater than 4  years 2 10.0 13 6 5 .0 15 3 7 .5
S ch o o lin g  co m p leted
8 grade or less 3 15.0 1 5 .0 4 10.0
H S  graduate 7 3 5 .0 8 4 0 .0 15 3 7 .5
T ech n ica l sch o o l 1 5 .0 2 10.0 3 7.5
S o m e  c o lle g e 9 4 5 .0 9 4 5 .0 18 4 5 .0
U n d erstan d in g  o f  d iabetes
lP o o r 0 0.0 1 5 .0 1 2 .5
3 1 5 .0 0 0.0 1 2 .5
4 3 15.0 3 15.0 6 15.0
5 4 2 0 .0 3 15.0 7 17.5
6 7 3 5 .0 9 4 5 .0 16 3 5 .0
7 E x ce llen t 5 2 5 .0 4 2 0 .0 9 2 2 .5
H o w  o ften  D B  prevent 
norm al a ctiv ities
1 N ev er 17 8 5 .0 16 8 0 .0 33 8 2 .5
2 2 10.0 3 15.0 5 12.5
3 1 5 .0 0 0.0 1 2 .5
5 0 0.0 1 5 .0 1 2 .5
A b le  to  fit d iab etes in to life  in  
a p o sit iv e  m anner
3 0 0.0 1 5 .0 1 2 .5
4 2 10.0 2 10.0 4 10.0
5 3 15.0 6 3 0 .0 9 2 2 .5
6 6 3 0 .0 2 10.0 8 2 0 .0
7 V ery  A b le 9 4 5 .0 9 4 5 .0 18 4 5 .0
C om fortab le  a sk in g  Dr. 
qu estion s
3 0 0 1 5 .0 1 2 .5
5 1 5 .0 1 5 .0 2 5 .0
6 1 5 .0 4 2 0 .0 5 12.5
7 V ery  com fortab le 18 9 0 .0 14 7 0 .0 32 8 0 .0
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Diabetes Medications
The sample was taken from patients who have been diagnosed with type 2 
diabetes or prediabetes, so only one patient in the sample was insulin dependent. The 
other patients took anywhere from 0 to 3 oral medications for diabetes management. The 
number of patients in the intervention group (n=20) using medication to manage their 
diabetes was 11, or 55% of the patients in this group. The number of patients in the 
control group (n=20) taking medications was 16 or 80%.
Schooling
The sample included patients that ranged from college graduates to those who had 
completed 8 grade (Table 1). Eighty-five percent of the intervention group, and 95% of 
the comparison group had a high school education or greater.
Understanding o f Diabetes Management
The Diabetes Empowerment Scale evaluated the individual’s understanding of 
diabetes management on a continuum, so this is presented descriptively. The scale ranged 
from 1 to 7, with 1 indicating a poor understanding of diabetes, and 7 indicating an 
excellent understanding of diabetes management. The mean score for both groups was 
5.56, and median for the group was 6. The mean score for the intervention group was 
5.60, and the comparison group mean was 5.52. One person indicated poor understanding 
of diabetes (score of 1), and the remainder of the scores ranged from 3 to 7.
How often does diabetes prevent you from participating in normal activities?
Most clients in both groups indicated that diabetes management never interfered with 
their normal activities (Table 1). A score of 1 indicates that it never interferes with
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activities, and a 7 indicates that it prevents normal activities. One individual in the control 
group indicated a 5, which was closer on the continuum to “prevent from participating in 
normal activities” by diabetes. The mean score of the intervention group was 1.20, and 
the comparison group had a mean score of 1.35.
How able are you to fit diabetes in your life in a positive manner? Similar 
numbers of individuals in both groups felt diabetes fit into their lives in a positive 
manner. Again on the continuum, this question read “I am able to fit diabetes into my life 
in a positive manner”, and 1 was not able, and 7 was very able. The mean score of the 
intervention group was 6.1, and the comparison group had an mean score of 5.8. The 
mean score for the sample (n=40) was 5.95.
How comfortable are you asking your doctor questions about diabetes? Almost 
all the individuals in the sample felt very comfortable asking their doctor questions about 
diabetes. A score of 7 indicated that the person felt “very comfortable” asking his/her 
doctor questions about diabetes. A score of 1 indicated that the individual felt “very 
uncomfortable” asking his/her doctor about diabetes. Overall, 80% of the respondents 
indicated they felt very comfortable, and only one indicated a 3 on the continuum that 
they were not as comfortable asking questions. The mean in the intervention group was 
6.85, and the mean for the comparison group was 6.50.
Research Hypothesis One
The intervention group (1) will demonstrate a higher decline in A1C value than 
the comparison group (2) that did not receive the intervention.
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A le Values
The Ale value was taken from the client’s chart, the first Ale value used in the 
intervention group was the value prior to diabetes education. It was collected from up to 
45 days prior to the education to within 15 days after the education in one instance 
(Appendix J). The first Ale value used in the comparison group was the first Ale value 
after January 1, 2004 (Appendix K). The date was chosen since the education 
intervention was started in 2004. The second Ale value collected for both groups was the 
most recent Ale value prior to the date of data collection.
Ale values ranged from 5.1 to 12.7, and the mean of the first Ale in the 
intervention group was 7.39. The mean for the comparison group’s first Ale was 7.14. 
The mean second Ale in the intervention group was 6.195, and the mean for the 
comparison group was 6.69. The mean decline for the intervention and comparison group 
was -1.195 and -.45 respectively. A decline in the Ale value would indicate that the 
individual has improved their diabetes management, and no change would indicate that 
the individual’s management of diabetes has not worsened. Both groups demonstrated a 
decline in the Ale value, and at the most recent date of collection the highest Ale value 
was 9.0, this value being in the intervention group.
The mean Ale value difference for the intervention group was -1.195, and the 
mean difference for the comparison group was -.450. A t-test was used to analyze the 
difference between the intervention and comparison group Ale decline (Table 2). 
Although the mean decline in Ale value was greater for the education group, the 
difference was not statistically significant.
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Table 2. t-Test for Difference in Decline in Ale Value.
Mean Sig.
Group Decline t df (2 tailed)
Education -1.195 1.506 38 .140
No education -.450 1.506 37.133 .140
Another analysis performed on the Ale values was a within group t-test between 
the first and second Ale values (Table 3). For the education group, that difference was 
statistically significant. The difference in the Ale values for the no education group was 
not significant.
Table 3. Within Group t-Tests for Change in Ale Values.
Sig.
Group Mean Std. deviation t df (2-tailed)
Education
group 1.195 1.67912 3.183 19 .005
No education 
group .450 1.43948 1.398 19 .178
Research Hypothesis Two
The intervention group (1) will demonstrate a higher average score on the DES 
than the control group (2) that did not receive the intervention.
Diabetes Empowerment Scale
A reliability test was performed on the DES scale using the Windows SPSS 
program. For the 28 items, six items were excluded from the statistics due to missing
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data. Several patients had left items blank on their questionnaire, four in the intervention 
group, and two in the control group. Subsequently the questions were excluded from 
calculation of the reliability of the tool. After exclusion of the items missing values, the 
Cronbach’s alpha for the scale was .913.
The mean DES score in the intervention group was 4.15, and the mean DES score 
for the comparison group was 3.92. The mean for the sample (n=40) was 4.03. The 
minimum score was 3.07 and the maximum score was 5.
A t-test compared the DES scores from both groups (Table 4). Although the 
difference between DES scores was in the predicted direction, it was non significant 
(p -  .074).
Table 4. t-Test for Difference Between Groups in DES Scores.
Sig.
Groups Mean t df (2 tailed)
Education 4.15 1.840 38 .074
No education 3.12 1.840 36.362 .074
Three subscales were derived from the DES based on the author’s empowerment 
program and the behavior change model used to develop the scale. According to the DES 
subscale items pertaining to Managing the Psychosocial Aspects of Diabetes (a=.91), the 
psychometric analysis of items 18, 20-27 on the scale has shown to assess the 
individuals’ perceived ability to obtain social support, manage stress, be self-motivated 
and make diabetes related decisions (Anderson et al., 2000). Using these items, the
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calculated mean for this subscale in the intervention group is 4.22. The mean for the 
subscale in the comparison group was 4.06.
The subscale, Assessing Dissatisfaction and Readiness to Change (a= .81) 
assesses an individuals’ perceived ability to identify aspects of caring for diabetes that 
they are dissatisfied with and their ability to determine when they are ready to change 
their management plan (Anderson, et al., 2000). The mean for the intervention group on 
this scale was 4.11, and the mean for the comparison group was 3.74.
The last subscale, Setting and Achieving Diabetes Goals (a= .91) assesses the 
ability of the individual to set realistic goals and reach them by overcoming barriers to 
these goals (Anderson, et ah, 2000). The mean score on the DES for this subscale in the 
intervention group is 4.24, and the comparison group had a mean score of 4.02.
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CHAPTER V
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS
New CDC figures from 2007 indicate the incidence of diabetes is reaching 
epidemic proportions. Over 21 million people in the United States have type 2 diabetes, 
and it is estimated that 41 million people have pre-diabetes (CDC, 2005). Health care 
prevention, research, and teaching will soon need to take greater steps to address this 
phenomenal increase in diabetes type 2. Effective strategies in urban and rural facilities to 
manage the chronic nature of diabetes will need to be continued and evaluated to keep 
pace with this expanding trend.
The effectiveness of the diabetes self-management teaching program in a rural 
clinic will be discussed in this chapter. Discussion of the results of the descriptive 
statistics of the sample, comparison of Ale value differences, and DES scores will also 
be included in this chapter. Strengths and weakness of the study are identified, as well as 
conclusions from the study. Recommendations for further practice will be made, as well 
as suggestions for educational opportunities at the clinic.
The positive findings will be discussed in this chapter, and results will be 
presented to the Garrison Family Clinic for further recommendation to continue and 
expand the current diabetes education program. Results from the study will show that 
patients who received the diabetes education demonstrated better scores on the DES, 
greater declines in Ale values, and more understanding of diabetes management.
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Discussion
The group sampled was representative of the rural population studied. The sample 
included equal numbers of males and females, from an ethnically homogenous 
population. The average age of citizen in the rural town where this study takes place is 
51.6, and the average age of the respondent in this study is 63.5.
Length of diagnosis differed significantly between the intervention and 
comparison groups. The average length of diagnosis in the intervention group was 3.125 
years, and the average length of diagnosis in the control group was 5.175 years. Pearson’s 
coefficient for the relationship of length of diagnosis with Ale values reached .520. This 
relationship may have more bearing on the study than originally anticipated. While an 
attempt was made by the researcher to match the comparison group as closely as possible 
to the experimental group, most individuals with a new diagnosis of diabetes have been 
enrolled in the education program. However, there are several individuals in the past 
couple years that have not taken part in the classes for different reasons, so there was an 
attempt by the researcher to include these individuals in the study. Future studies in 
individuals with diabetes could examine the strength of this relationship between length 
of diagnosis and Ale values.
Medication usage by the comparison group was greater, with 80% of these 
patients using a diabetic medication for diabetes management. Only 55% of patients in 
the intervention group used medication to control their glucose values. The number of 
patients in the comparison group using medications could be influenced by the longer 
length of diagnosis, or possibly the absence of education. The timing of the start of 
medication usage was not factored into this study, so usage of medication to control
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blood sugar is not conclusive for better diabetes management. Another factor that may 
influence medication usage is the newer research that recommends starting medication to 
treat insulin resistance before the diagnosis of diabetes occurs (Gillies et ah, 2007).
Earlier inclusion of diabetes medication to facilitate management of blood glucose has 
been discussed as becoming a standard of practice. This issue could be studied as a 
separate topic and may have influenced the results of this study.
Schooling through high school graduation was completed by a majority of the 
respondents. Less schooling was completed by the intervention group, with 15% of the 
group having only completed 8th grade, compared to 4% in the comparison group. This is 
similar to the population of Garrison for the age 25 and older range. Approximately 80% 
of the population has high school or higher education according to the 2000 census data 
(Appendix E). Completion of more schooling did not show to be related to differences in 
Ale scores or empowerment scores.
The intervention group had higher scores for their understanding of diabetes 
management (1), fitting diabetes in their life in a positive manner (2), and feeling 
comfortable asking their doctor about diabetes (3). The individuals in the experimental 
group also indicated that diabetes did not interfere with their normal daily activities 
(Figure 1).
While not part of the hypotheses of this study, these overall higher scores indicate 
that patients who had received the education showed greater adjustment to the diabetes 
diagnosis. The subscale findings for Psychosocial Adjustment to Diabetes showed a mean 
score of 4.22 as opposed to the comparison group mean score of 4.06. Findings that 
correlate education with higher adjustment scores is consistent with other studies that
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DES questions
1 2  3
Figure 1. Difference in DES questions.
show successful use of a training program partnering the primary care provider with 
education interventions demonstrate empowerment (Norris et al., 2003; Piatt et al, 2006; 
Siminerio et al, 2006). Future studies of rural populations should include analysis of 
diabetes education and its affect on psychosocial adjustment to chronic illness.
Hypothesis One
The intervention group (1) will demonstrate a higher decline in A1C value than 
the control group (2) that did not receive the intervention. While the intervention group 
did demonstrate a greater decline in Ale values, -1.195, as compared to -.45 in the 
control group, the difference in the decline did not reach statistical significance 
(Figure 2). Inclusion of a larger sample may be more likely to cause enough difference in 
the Ale decline to reach significance. A power analysis could have predicted the number 
of patients to include in this study to reach significance. A recommendation for future 
studies in a rural population would include power analysis for meaningful results.
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Decline in A1c values
Figure 2. Decline in Ale values.
An unexpected finding was that the difference between the first Ale and second 
Ale in the intervention group was statistically significant,/? = .005 (Figure 3). This 
difference could be attributed to the teaching intervention and show that education about 
diabetes management can impact Ale values. This significant finding should guide future 
plans for offering education to individuals who are newly diagnosed with diabetes. 
Reduction in Ale values by even 1% decreases an individuals chance of developing 
cardiovascular complications by 6% (2005). Other studies by Nathan (2006) and Psaty 
and Furburg (2007) indicate that maintenance of glycemic control and Ale values is the 
only known way to prevent complications from diabetes.
Hypothesis Two
The intervention group (1) will demonstrate a higher score on the DES scale than 
the comparison group that did not receive the intervention. The Diabetes Empowerment 
Scale attempts to operationally define a patient’s feelings of empowerment in managing 
their diabetes. A higher score is theorized to demonstrate more empowerment, and
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First and second! A1c values




Intervention group Comparison group
Figure 3. First and second Ale values between groups.
therefore, more understanding, a better attitude, and more self-efficacy when providing 
self-management.
The mean DES score for the patients in the intervention group (4.15) was higher 
than the mean score in the comparison group (3.92) (Figure 4). However, this difference 
did not reach significance in comparison between the two groups,/) = .074, thus the 
second hypothesis was not supported by this study.
While not reaching significance for this group, future studies in rural populations 
should again include a power analysis to predict a sample size for the population. The 
conclusion from the data did show that the experimental group did score higher on all 
questions related to self-management of diabetes. There is evidence that education is 
appropriate for all individuals diagnosed with diabetes, and is supported by higher scores 
on the DES, understanding of diabetes, fitting diabetes into an individual’s life, and 







Figure 4. DES scores for intervention and comparison group.
Limitations
The small sample size undoubtedly influenced the results. While originally 
planning to include more subjects, several factors interfered with inclusion of data from a 
number of subjects. Three respondents in the intervention group had also been diagnosed 
1 -2 months prior to data collection, and were not included in the study due to a lack of 
post-education Ale values. In two instances, individuals who had received education did 
not have an Ale values prior to education. As in most studies in a rural population small 
sample size impacted the findings from this study.
Ethnic homogeneity was also a factor as almost all participants were Caucasian of 
European descent. Geographically close to a Native American Indian population,
Garrison does provide health care to a portion of Native American individuals. However, 
diabetes care is available and provided to individuals on the nearby reservation through 
federal health services. Only one individual in the sample population was Native 
American.
Several variables may have influenced this study more than anticipated. Length of
diagnosis correlated with the second Ale in the two groups. However, the nature of this
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relationship was not determined by the methods of this study. Further study focusing on 
the length of diagnosis as an independent variable and its relationship to the dependent 
variable, Ale value may clarify this relationship.
Medication usage also influenced the Ale values, and was not separately 
measured in this study. There were more individuals in the comparison group that used 
medication than in the experimental group. During chart review the researcher noted that 
several individuals in the comparison group had Ale values drop more than 1% after the 
introduction of a diabetes medication.
Strengths
All education was provided by the same individual, and all participants receive 
their diabetes care at one location. All participants in this study were diagnosed and 
treated at one location as well; this allowed the researcher to pinpoint the date of 
diagnosis for all individuals in the study. None of the subjects in the study moved or were 
lost to the researcher due to unavailability, and the subjects could be contacted for 
follow-up if indicated.
Findings
The findings in this study correlated with other studies that showed education 
influences self-management of diabetes. Siminerio et al. (2006) and Piatt et al. (2006) 
both found in studies of participants in an education program in a rural clinic and 
underserved population clinic that education improved Ale values and scores of 
empowerment on the DES. Empowerment principles encourage collaboration between 
individuals and their health care providers to achieve glycemic control in diabetes care. 
These studies and others by Sturt et al. (2005), Norris et. al. (2004), and Balamurugan et
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al. (2006) concur that diabetes education at the time of diagnosis assists individuals to 
achieve the goals of better diabetes management.
Conclusions 
Education Implications
The study results demonstrated that the intervention of diabetes education was 
effective in a greater decline in Ale values, an average of -1.19 in the intervention group. 
It can be concluded that the program offered by the clinic should continue to include 
diabetes education for newly diagnosed diabetic individuals. Due to the lower Ale values 
and higher empowerment scores, education for individuals with diabetes who are not 
newly diagnosed should be planned. During the data collection stage, the researcher had 
at least 10 respondents indicate that they would be interested in further education, both in 
the intervention and control groups.
The DES scores for the individuals who had received education were higher, 
indicating that these individuals felt like they had greater understanding of diabetes. 
Education about self-management positively influences empowerment of individuals. 
Frequent assessment and evaluation of the intervention should occur to promote 
maintenance of education to nationalized standards.
Practice Implications
In this study, 30 of the 40 patients had Ale values less than 7.0%, which is the 
target recommendation by the American Diabetes Association. Care received by 
individuals at the clinic shows that the majority are maintaining glycemic control. 
Continued monitoring of the Ale values by the clinic coordinator should include 
identification of people who have increases in their Ale values above the recommended
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guidelines. Further intervention including education and referral to specialized diabetes 
care providers should occur as indicated.
Research Implications
Further research in rural populations should be continued to study the effects of 
nursing interventions including education with a larger sample size. Length of diagnosis 
had an impact on the Ale values, further exploration of this significance by further study 
could indicate recommendations for future diabetes education.
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Appendix A
Permission to Use Model
From ► "Sousa, Valmi" <vdsousa@uncc.edu>
Sent Tuesday, August 7, 2007 8:54 pm 
To laurie.christopherson@und.nodak.edu 
Subject FW: research model for diabetes self-care management 
Hi Laurie,
This is Dr. Sousa. I have received your request through Dr. Zauszniewski. Thank you for your 
interested in our research model. You are authorized to use the model but make sure to cite our 
work.
Thanks
Valmi D. Sousa, PhD, APRN, BC 
Assistant Professor 
College of Health and Human Services 
University of North Carolina at Charlotte 
9201 University City Blvd.
Charlotte, NC 28223-0001 
Phone: (704) 687-7955 
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Toward a theory of diabetes self-management 
Figure 3. Theoretical Substruction Diagram
Reproduced with permission by Valmi D. Sousa, PhD, APRN, BC and Jaclene A. Zauszniewski, 
Ph.D., RN-BC, FAAN. Taken from the Journal of Theory Construction & Testing: 




Diabetes Empowerment Scale (DES)
University of Michigan Diabetes Research and Training Center
DIABETES ATTITUDE QUESTIONNAIRE
PLEASE ANSWER THE FOLLOWING QUESTIONS
BACKGROUND:
1. Sex: Male Q  Female Q
2. How old are you? _______ years old
3. How long ago were you told by a doctor that you had diabetes? ____years
4. Which type of diabetes did your doctor say that you have?
□  insulin-dependent diabetes, also called juvenile or type 1 diabetes
□  non insulin-dependent diabetes, also called adult onset or type 2 diabetes (some 
people with non insulin-dependent diabetes take insulin)
5. HoW often does your diabetes prevent you from doing your normal daily activities (could not work 
or go to  school)? Circle one number.
Never Frequently
1 2 3 4 5 6 7
6. Have you ever attended a diabetes patient education program (a series o f  classes)?
□  No I I Yes (If "Yes", how many years ago? _____________ )
7. How would you rate your understanding o f diabetes and its treatment? Circle one number.
Poor Excellent
1 2 3 4 5 6 7
DES5; Diabetes Research and Training Center
© University of Michigan, 2000
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8 . How much schooling have you completed?
□ 8th grade or less □ high school graduate
□ some high school □ some college
technical school
or
9. Are you now talcing diabetes pills? Q  Yes Q  No
10. Are you now taking insulin? Q  Yes □  No
11. Have you always treated your diabetes with insulin? I I Yes □  No
12. What is your height? _____ feet ______inches
13. How much do you weigh? _______ pounds




1 2 3 4 5 6 7
15. Please circle the number that indicates how comfortable you feel asking your doctor questions 
about diabetes.
Not At All Very
Comfortable Comfortable
1 2 3 4 5 6 7
DES5; Diabetes Research and Training Center
© University of Michigan, 2000
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Attitudes Toward Diabetes -  DES
Strongly
Agree
Agree Neutral Disagree Strongly
Disagree
In general, I believe that I:
1. ...know what part(s) of 
taking care o f my diabetes 
that I am satisfied with. ( ) ( ) ( ) ( ) ( )
2. ...know what part(s) of 
taking care o f my diabetes 
that I am dissatisfied with. ( ) ( ) ( ) ( ) ( )
3. ... know what part(s) o f taking 
care o f my diabetes that I am 
ready to change. ( ) ( ) ( ) ( ) ( )
4. ...know what part(s) o f taking 
care o f my diabetes that I am 
not ready to change. ( ) ( ) ( ) ( ) ( )
5. ...can choose realistic 
diabetes goals. ( ) ( ) ( ) ( ) ( )
6. ...know which of my 
diabetes goals are m ost 
important to me. ( ) ( ) ( ) ( ) ( )
7. ... know the tilings about 
m yself that either help or 
prevent me from reaching 
my diabetes goals. ( ) ( ) ( ) ( ) ( )
8. ...can come up with good 
ideas to help me reach my 
goals. ( ) ( ) ( ) ( ) ( )
9. ...am able to turn my 
diabetes goals into a 
workable plan. ( ) ( ) ( ) ( ) ( )
DES5; Diabetes Research and Training Center




In general, I believe that I:
10. ...can reach my diabetes goals
once I make up my mind. ( )
11. ... know which barriers 
make reaching my diabetes
goals more difficult. ( )
12. ...can think of different 
ways to overcome barriers to
my diabetes goals ( )
13. ... can try out different ways 
o f overcoming barriers
to my diabetes goals. ( )
14. ...am able to decide which 
way o f overcoming barriers
to my diabetes goals works
best for me. ( )
15. ...can tell how I’m feeling
about having diabetes. ( )
16. ...can tell how I’m feeling 
about caring for my
diabetes ( )
17. ...know the ways that 
having diabetes causes
stress in my life. ( )
18. ...know the positive ways
I cope with diabetes-related
stress. ( )
19. ...know the negative ways
I cope with diabetes-related
stress. ( )
Agree Neutral Disagree Strongly
Disagree
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
DES5; Diabetes Research and Training Center




Agree Neutral Disagree Strongly
Disagree
In general, I believe that I:
20. ...can cope well with diabetes- 
related stress. ( ) ( ) ( ) ( ) ( )
21. ...know where I can get 
support for having and 
caring for my diabetes. ( ) ( ) ( ) ( ) ( )
22. ...can ask for support for 
having and caring for my 
diabetes when I need it. ( ) ( ) ( ) ( ) ( )
23. ...can support myself in 
dealing with my diabetes. ( ) ( ) ( ) ( ) ( )
24. ...know what helps 
me stay motivated to 
care for my diabetes. ( ) ( ) ( ) ( ) ( )
25. ..can motivate myself 
to care for my diabetes. ( ) ( ) ( ) ( ) ( )
26. ...know enough about 
diabetes to make self-care 
choices that are right for me. ( ) ( ) ( ) ( ) ( )
27. ...know enough about my­
self as a person to make 
diabetes care choices that 
are right for me. ( ) ( ) ( ) ( ) ( )
28. ...am able to figure out if it 
is worth my while to change 
how I take care of my 
diabetes. ( ) ( ) ( ) ( ) ( )
Thank you very much for completing this questionnaire.
DES5; Diabetes Research and Training Center
© University of Michigan, 2000
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Appendix C
Diabetes Empowerment Scale (DES)
Robert M. Anderson, Ed.D. 
University of Michigan Medical School 
G1116 —  Towsley Center —  0201 
Ann Arbor, MI 48109-0201
Diabetes Empowerment Scale (DES)
Scoring Key
The DES measures the patient’s
se lf  efficacy related to: Subscales & Items
I. Managing the psychosocial
aspects o f diabetes (9 items)
(18,20-27)
II. Assessing dissatisfaction and
readiness to change (9 items)
(1-4,15-17, 
19, and 28)
III. Setting and achieving diabetes
goals (10 items)
(5-14)
The scoring of the DES is straightforward and is based on completed items. An item checked “strongly 
agree” receives 5 points; “agree” -  4 points; “neutral” -  3 points; “disagree” -  2 points; and “strongly 
disagree” receives 1 point. The numerical values for a set of items in a particular subscale (for example: 
items 5-14 in the “Goal Setting” subscale) are added and the total is divided by the number of items (in 
this case 10) in the subscale. The resulting value is the score for that subscale. An overall score for the 
DES can be calculated by adding all of the item scores and dividing by 28.
Rev. 10/19/99
University of Michigan
Diabetes Research & Training Center
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Appendix D
Nursing Education for Self-Management of Newly Diagnosed Diabetes Type II
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Nursing Education for Self-Management of Newly Diagnosed Diabetes Type 2
Guidelines
Guideline objective: To achieve glycemic control in newly diagnosed diabetics to 
prevent or delay the onset of diabetic complications
Major recommendations:
Evaluation of previous knowledge about type II diabetes mellitus
A pretest reveals knowledge areas that need review and allows individualization. 
The pretest will be part of the evaluation process by providing measurable 
educational outcomes. This will document progress and evaluate the 
effectiveness of the intervention ( ,).
Goal setting in collaboration with patient for self-management education
People engaging in active partnership and decision making is recommended by 
experts (Sturt et. al, 2005). Empowerment principles have proven successful in 
patient participation and include mutual decision-making with the patient (Via & 
Sayler, 1999).
Session 1 Education
Nutrition therapy including carbohydrate counseling 
Physical activity levels 
Eye care 
Foot care
Glycosolated hemoglobin testing 
Blood glucose monitoring
Diabetic medications (For control of blood glucose, blood pressure, 
cholesterol, aspirin therapy)
Content necessary for diabetes self-management as prescribed by the American 
Diabetes Association task force includes diet, exercise, blood glucose monitoring, 
psychosocial needs, and the physiology of diabetes (Krichbaum, et. al, 2003).
The task force of the ADA self-management diabetes education also includes the 





Blood glucose- 80% of self-test in target range 90-130 mg/dL
Glycemic control is a key outcome for preventing complications (Krichbaum et. 
al, 2003). The goal of diabetes self-management education is to optimize 
metabolic control (Norris, et. al, 2002).
Review session 1 education
Review nutritional therapy 
Review activity level
Assess need for medication to help control blood glucose 
Identify barriers to diabetes management 
Lay support
The ADA recommends assessment of self-management skills and knowledge of 
diabetes, and the continuation of diabetes education (Norris, et. al, 2002). 
Periodic reassessment between the participant and the instructor will be part of 




Cholesterol goal setting 
Blood pressure 
Sustained access to teaching





Population (year 2000): 1,318. Estimated population in July 2005: 1,216 (-7.7% change)
Males: 576 (43.7%), Females: 742 (56.3%)
Median resident age: 51.6 years
Median household income: $28,843 (year 2000)
Median house value: $48,700 (year 2000)
Races in Garrison
• White Non-Hispanic (95.0%)
• American Indian (4.2%)
• Two or more races (1.8%)
• Hispanic (0.8%)
1.3% Foreign bom
Ancestries: German (52.4%), Norwegian (27.2%), Irish (6.9%), Swedish (6.5%), English (5.4%), 
Czech (2.4%).
For population 25 years and over in Garrison
• High school or higher: 65.8%
• Bachelor's degree or higher: 11.5%
• Graduate or professional degree: 3.4%
• Unemployed: 5.9%
• Mean travel time to work: 14.3 minutes
For population 15 years and over in Garrison city
• Never married: 17.1%




Population change in the 1990s: -220 (-14.3%).
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• Median house value below state average.
• Black race population percentage significantly below state average.
• Hispanic race population percentage significantly below state average.
• Median age significantly above state average.
• Foreign-bom population percentage significantly below state average.
• Renting percentage below state average.
• Institutionalized population percentage significantly above state average.
• Number of college students significantly below state average.
• Percentage of population with a bachelor's degree or higher below state average.
• Population density below state average for cities
Garrison compared to North Dakota state average:
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Appendix F
St. Alexus Medical Center Approval Letter
St. A lex iu s  M ed ica l C en ter
PrimeCare
May 24, 2007
Laurie Dimler, BSN, RN 
UND Graduate Student 
351 5'h St. SE 
Garrison ND 5540
RE: IRB Approval of the following study: Diabetes Self-Management Following Diabetic 
Education in a rural population
Dear Laurie:
I have received the following completed items:
Application and Certification for Investigational Procedure/Drug/Device 
A completed UND application packet with IRB approval attached 
Student Certification of Compliance - HIPAA Compliance Application 
Study Proposal
This is to confirm that your research project has been approved by expedited review and that 
review and approval by the UND IRB has also been obtained. You may conduct your project as 
described in your application effective immediately.
Please contact Nani Goergen, IRB Secretary (530-6950) with any additional questions or 
concerns regarding your research approval.
Good luck with your project!
Sincerely,
Louise Walker, Interim-Co-Chair
St. Alexius Medical Center Institutional Review Board
“L e t  a l l  b e  r e c e i v e d  a s  C h r i s  t 
900 East Broadway • PO  Box 5510 • Bismarck, ND 58506-5510 
Tel. 701.530.7000 • Fax 701.530.8984 • TDD 701.530.5555 • www.st.aiexius.org
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Appendix G
UND IRB Approval Letter
U N I V E R S I T Y  O F N O R T H  D A K O T A
INSTITUTIONAL REVIEW BO ARD
May 4, 2007 c /o  RESEARCH  D EVELO PM EN T  A N D  C O M P L IA N C EDIVISION O F  RESEARCH
TW A M LEY  H A L L  R O O M  105
Laurel Christopherson Dimler 
351 S'” St SE 
Garrison, ND 58540
264  C EN TEN N IAL DRIVE STOP 7134  
G R A N D  FORKS N D  58202 -7134
(701) 7 77 -4279  
FA X  (701) 777 -6708
www.und.edu/dept/rdc/regucomm/IRB
Dear Ms. Dimler:
We are pleased to inform you that your project entitled “Diabetes Self-Management Following Diabetic 
Education in a Rural Population” (IRB-200705-330) has been reviewed and approved by the 
University of North Dakota Institutional Review Board (IRB). The expiration date of this approval is 
May 2. 2008. Your project cannot continue beyond this date without an approved Research Project 
Review and Progress Report.
Research investigators are responsible for obtaining informed consent and for ensuring that no human 
subject will be involved in the research prior to obtaining the consent. Only copies of the IRB 
approved consent form stamped with the approval and expiration dates may be used. Each person 
signing the written consent form must be given a copy of the form.
As principal investigator for a study involving human participants, you assume certain responsibilities 
to the University of North Dakota and the UND IRB. Specifically, an unanticipated problem or adverse 
event occurring in the course of the research project must be reported within 5 days to the IRB 
Chairperson or RC&D by submitting an Unanticipated Problem/Adverse Event Form. Any changes to 
or departures from the Protocol or Consent Forms must receive IRB approval prior to being 
implemented (except where necessary to eliminate apparent immediate hazards to the subjects or 
others.)
All Full Board and Expedited proposals must be reviewed at least once a year. Approximately ten 
months from your initial review date, you will receive a letter stating that approval of your project is 
about to expire. If a complete Research Project Review and Frogress Report is not received as 
scheduled, your project will be terminated, and you must stop all research procedures, recruitment, 
enrollment, interventions, data collection, and data analysis. The IRB will not accept future research 
projects from you until research is current. In order to avoid a discontinuation of IRB approval and 
possible suspension of your research, the Research Project Review and Progress Report must be 
returned to the Research Development and Compliance (RD&C) office at least six weeks before the 
expiration date listed above. If your research, including data analysis, is completed before the 
expiration date, you must submit a Research Project Termination form to RD&C so your file can be 
closed. The required forms are available on the IRB website.




IRB Administrative Secretary 
Enclosure
UND Is an equal opportunlty/afflrmatlve action Institution
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Appendix H
Garrison Family Clinic Approval Letter
Garrison Fam ily C lin ic
■Aa PrimeCare
February 20, 2007
To Whom It May Concern:
It has come to our attention that as part of a thesis project, a staff member, Laurie Dimler, 
will be studying the results o f rural diabetes education provided at our clinic. We understand that 
she will be contacting patients to complete a questionnaire, and reviewing charts for laboratory 
values.
As part o f the outcome process with an education intervention, we are interested in the 
results o f her thesis, and agree to participate in this study. We understand that the patients will 
be contacted by Laurie, and that confidentiality will be maintained during the study. The 
informed consent that will be provided by the patient has been reviewed by us, and is acceptable 
for patient participation in this study.
437 3rd Avenue SE • PO Box09 • Garrison, North Dakota 58540 • (701)463-2245 • Fax (701)463-6543
Sincerely,
C Director
Tod Graeber, Interim CEO Garrison Memorial Hospital, Garrison Family Clinic









Bette Ide, PhD, RN, LaurieDimler, BSN, RN
701-777-4531, 701-463-7320
Nursing
You are invited to be in a research study about self-management of diabetes associated 
with diabetic teaching. The purpose of this research study is to better understand the 
relationship between teaching about diabetes self management and the effect on health 
behavior perception.
Approximately 50 people will take part in this study at the Garrison Family Clinic in 
conjunction with the University of North Dakota. Your participation in the study will last 
approximately 10-15 minutes.
A person who is to participate in a research project must give his or her informed consent 
to such participation. This consent must be based on an understanding of the nature and 
risks of the research. This document provides information that is important for this 
understanding. Research projects include only subjects who choose to take part. Please 
take your time in making your decision as to whether to participate. If you have questions 
at any time, please ask.
The study will consist of a questionnaire that examines your attitudes about diabetes and 
self-care. Your clinic chart will also be reviewed to count the number of times in the past 
2 years you have visited the clinic for diabetic checkups and had labwork. You are not 
obligated to answer all of the questions on the questionnaire if you feel uncomfortable 
about doing so. There are no foreseeable risks to participating in this study.
You may not benefit personally from being in this study. However, we hope that, in the 
future, other people might benefit from this study because the information obtained may 
guide future educational efforts.
You will not have any costs for being in this research study, and will not be paid for 
participating. The University of North Dakota and the research team are receiving no 
payments from other agencies, organizations, or companies to conduct this research 
study.
The records of this study will be kept private to the extent permitted by law. In any report 
about this study that might be published, you will not be identified. Your study record
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may be reviewed by Government agencies, the UND Research Development and 
Compliance office, and the University of North Dakota Institutional Review Board.
Any information that is obtained in this study and that can be identified with you will 
remain confidential and will be disclosed only with your permission or as required by 
law. Confidentiality will be maintained by means of record keeping by assigning 
numbers to the questionnaire for corresponding chart review and only be available to the 
investigator. No names will be used during reporting of the data.
Your participation is voluntary. You may choose not to participate or you may 
discontinue your participation at any time without penalty or loss of benefits to which 
you are otherwise entitled. Your decision whether or not to participate will not affect 
your current or future relations with the Garrison Family Clinic or the University of 
North Dakota.
The researcher conducting this study is Laurie Dimler, BSN, RN. You may ask any 
questions you have now. If you later have questions, concerns, or complaints about the 
research please contact Laurie at 463-7320 or her research advisor, Bette Ide (701) 777- 
4531.
If you have questions regarding your rights as a research subject, or if you have any 
concerns or complaints about the research, you may contact the University of North 
Dakota Institutional Review Board at (701) 777-4279. Please call this number if you 
cannot reach research staff, or you wish to talk with someone else.
Your signature indicates that this research study has been explained to you, that your 
questions have been answered, and that you agree to take part in this study. Your 
signature also indicates permission to use selected personal information and laboratory 
values from your clinic chart for this study. You will receive a copy of this form.
Subjects Name:
Signature of Subject Date
Appendix J 
HIPAA Authorization
HIPAA1 AUTHORIZATION TO USE AND DISCLOSE 
INDIVIDUAL HEALTH INFORMATION FOR RESEARCH PURPOSES
1. Purpose. As a research participant, I authorize Laurie Dimler and the researcher’s 
staff to use and disclose my individual health info rmation for the purpose of conducting 
the research project entitled
2. Individual Health Information to be Used or Disclosed. My individual health 
information that may be used or disclosed to conduct this research includes: blood 
glucose values and glycosolated hemoglobin values.
3. Parties Who May Disclose My Individual Health Information. The researcher 
and the researcher’s staff may obtain my individual health information from:
Clinics: Garrison Family Clinic
and from hospitals, clinics, health care providers and health plans that provide my 
health care during the study.
4. Parties Who May Receive or Use My Individual Health Information. The
individual health information disclosed by parties listed in item 3 and information 
disclosed by me during the course of the research may be received and used by Laurie 
Dimler and the researcher’s staff and Garrison Family Clinic, St. Alexius Hospital, and 
University of North Dakota.
5. Right to Refuse to Sign this Authorization. I do not have to sign this Authorization. 
If I decide not to sign the Authorization, I may not be allowed to participate in this study 
or receive any research related treatment that is provided through the study. However, 
my decision not to sign this authorization will not affect any other treatment, payment, or 
enrollment in health plans or eligibility for benefits.
6. Right to Revoke. I can change my mind and withdraw this authorization at any time 
by sending a written notice to Laurie Dimler at 437 3 rd Ave SE, Garrison, ND, to inform 
the researcher of my decision. If I withdraw this authorization, the researcher may only 
use and disclose the protected health information already collected for this research 
study. No further health information about me will be collected by or disclosed to the 
researcher for this study.
1 HIPAA is the Health Insurance Portability and Accountability Act o f 1996, a federal law related to privacy o f health 
information.
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7. Potential for Re-disclosure. My individual health information disclosed under this 
authorization may be subject to re-disclosure outside the research study and no longer 
protected. For example, researchers in other studies could use my individual health 
information collected for this study without contacting me if they get approval from an 
Institutional Review Board (IRB) and agree to keep my information confidential.
7A. Also, there are other laws that may require my individual health information to be 
disclosed for public purposes. Examples include potential disclosures if required for 
mandated reporting of abuse or neglect, judicial proceedings, health oversight 
activities and public health measures.
This authorization does not have an expiration date. ]
I am the research participant or personal representative authorized to act on behalf of the 
participant.
I have read this information, and I will receive a copy of this authorization form after it is
signed.
signature of research participant or research participant’s 
personal representative
date
printed name of research participant or research participant’s 
personal representative
description of personal representative’s authority to act on behalf 
of the research participant
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Appendix K
A le Difference in Education Group
Case number for 
education group
First Ale (45 days 
prior to or 15 days 
after education)
Second Ale (Most 
recent
Difference in Ale 
value
21 6.0 6.0 .00
22 10.8 5.5 -5.3
23 6.3 5.7 -.60
24 7.0 6.5 -.50
25 6.4 6.0 -.40
26 6.5 6.2 -.30
27 7.0 5.9 -1.1
28 7.6 7.2 -.40
29 6.2 6.0 -.20
30 5.5 4.7 -.80
31 12.7 9.1 -3.6
32 11.4 5.6 -5.8
33 6.8 5.3 -1.5
34 6.5 5.8 -.70
35 6.0 5.8 -.20
36 7.3 6.6 -.70
37 9.8 9.0 -.80
38 6.0 5.5 -.50
39 5.9 6.0 .10
40 6.1 5.5 -.60
N=20 7.39 6.195 -1.195
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Appendix L
A le  Difference in No Education Group
Case number for 
no education 
group




Second Ale value 
(Most recent)
Difference in Ale 
value





































N=20 7.14 6.69 -.45
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